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DESIGN OF AN ENGINEERED C O V E R '  FOR THE 
O R I G I N A L  L A N D F I L L  
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0 M 5 10 Kilometers 

SHEET NO. 
51 788-XOOI 
51  788-001 

51 788-002 

51  788-003 

51  788-004 

51 788-005 

51 788-006 

51 788-007 
51  788-008 

51 788-009 
51 788-01 0 
51 788-01 1 
51 788-01 2 
51 788-01 3 * 

51 788-01 4 
51 788-01 5 A  
51 788-01 5 8  

( A&B 1 

DETAIL DESIGNATION 
D E T A I L  NUMBER 

PAGE DETAIL IS ON 

PAGE 'CALLED OUT 

E- r.---- 

I 

- 1  I 

DIRECTION 1 
OF VIEW I 

I 

SHEET INDEX 

DESCR I PT I ON I 

RFETS OLF COVER SHEET I 

V I C I N I T Y  MAP AND DRAWING INDEX 

E X I S T I N G  CONDIT IONS 

BUTTRESS FOOTING EXCAVATION 

BUTTRESS CONSTRUCTION GRADES 

C U T I F I L L  ISOPACH OF I-FOOT LOWERED REGRADE SURFACE 

DESIGN TOP OF REGRADE SURFACE F I N A L  CONTOURS 

DESIGN TOP OF F I N A L  COVER CONTOURS 

DESIGN CHANNELS 
SURFACE WATER MANAGEMENT PLAN 

L A N D F I L L  COVER D E T A I L S  BUTTRESS CONSTRUCTION 
L A N D F I L L  COVER D E T A I L S  SURFACE WATER CONTROLS 
BUTTRESS CROSS SECTIONS 
F I N A L  COVER PERIMETER TIiE 
T Y P I C A L  WEST CHANNEL CROSS SECTIONS FOR CONSTRUCTION 
T Y P I C A L  EAST CHANNEL CROSS SECTIONS FOR CONSTRUCTION 

I 

LANDF ILL WIDE CROSS SEC+IONS 

I N  D E T A I L S  

FINAL COPY 
I 
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TO BE ABANDONED BY 
OTHERS AS PER RFETS SOP 

ABANDONED 

DRAIN PIPE. 

. -  
I "  BUILDING 4 4 4  

BUILDING 4 6 0  
(DEMOLISHED) 

WPROXIMATE LOCATION OF 
DRAIN PIPES TO BE 
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6033 
6034 
6035 
6036 
6037 
6038 
6039 
6040 
6041 
6042 
6043 
6044 
6045 
6046. 
6047 

747566.3 
747560.2 
747554 
747548 
747541.8 
747535.7 
747529.5 
747523.3 
74751 6.9 
74751 0.5 
747504.2 
747497.5 
747491.3 
747486 
747483 
747478.6 
747474 
747471.2 
747472.2 
747474.5 
747475.5 
747480.5 
74751 7.2 
747531.5 
747540.5 
747549 
747566.3 
747571 
747578.3 
747581.3 
747581.3 
747581.3 
747581.3 
747581.3 
747581.3 
747581.2 
747581.3 
747581.3 
747581.3 
747581.3 
747581.3 
747581.3 
747581.3 
747574.9 
747567.7 
747560.5 
747587.6 
747608.3 
747650.9 
747650 
747654.8 
747668.9 
747658.8 
747665.2 
747675.5 
747671.9 

2081 298.6 
2081 508.2 
2081 316 
2081 320.7 
2081 327 
2081 335.2 
2081 345.5 
2081 358.8 
2081 381. 7 
2081 400.9 
2081 423.2 
2081 458.6 
2081 474.4 
2081 61 2.8 
2081 71 6.8 
2081 775,4 
2081 828.2 
2081 882.4 
2081 980.8 
2082056.3 
20821 20 
20821 64.8 
2082293.5 
2082321.8 
2082331.6 
2082339.7 
2081 350 
2081 400 
2081 450 
2081 500 
2081 550 
2081 600 
2081 650 
2081 700 
2081 750 
2081 800 
2081 850 
2081 900 
2081 950 
2082000 
2082050 
20821 00 
20821 50 
2082200 
2082250 
2082500 
2081 350 
2081 400 
2081 450 
2081 489. 7 
2081 500 
2081 550 
2081 600 
2081 650 
2081 700 
2081 750 
2081 800 
2081 850 
2081 900 
2081 950 
2082000 
2082050 
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COORDINATE REGRADE ACTIV ITES 
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1234.747650.2081200~5994.3 1259~147600~2081550~5970~7 1287~747550.208Z000~5958.1 
1235~141650~2081250~5991~2 1260~747600~2081600.5969.5 1288.747550~2082050~5955.7 
1236.747650.2081300.5988.1 1261.747600.2081650.5972 1289.747550.2082100.5353.~ 
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1 FINAL COPY 
1 

1002~748050.2081550.6040 
1003~748050~2081600~6036~ 8 
lM)4.74805O.MB1650.6036.1 
1005. 748050~2081700.6057. 5 
1006~748050~2081750~6036.6 
1007.748050.2081800.6036 
1008~748050~2081850~6035.5 
1009~748050~2081900~6034.9 
101 0.748050.2081950.6034.4 
1011 ~1448050~2082OOO.6032 
1012~748O50.208205O~ 6030.3 
1013~748050~2082100.6028.9 
1014~748050~2082150~6027.6 
1015.748050~20822M).6026.2 
1016~748050~2082250~6024.8 
101 7r748050.2082300.6023.5 
1016~748050.2082350.6022.1 
101 9 s 748O50.2082400.6020. 7 
1020~748O50~2082450.6019.4 
1021 I 748050.2082500.6018 
1022.748050.2082550~6016.7 
1023.748050.2082600.6011.9 
1024 9 T48000.2081350.6044.1 
1025~748000~2081400~6040.9 
1026~748000~2081450~6037.8 
1027~748OW~2081500~6034.6 
l026.748000.2081550~6031 .5 
1029 e 748000, 2081 600.6028.4 
1030~148DW~2081650.6029 
1031 m 148ww). 2081 700.6034.6 
1032.748ww)~2081750.6036 
1~3~T48000~2081800~6033~5 
1034~748oW~2081850~6031 

1036~748000~2081950.6025.9 
1037.748WH)~?082OOO.Mn3.4 
1038~148000~2082050~602l~4 
1039~748wO~2082100~6020 
1040.748OOO.2082150~6018.7 
1041 ~1480M)~20822OO&017.3 
Io42 148MK)*2082250.6015.9 
I043~746wO~2082300~6014~6 
1044.748wM.2082350~6013.2 

i o 3 9 . ~ ~ a o o o . ~ ~ ~ ~ o o . ~ o ~ ~ . ~  

1052~747950~2081250.6wI -8  
1053.741950.2081300.6038. 7 
1054~74'7950~2081350.5035.6 
1055~747950~2081400~ 6032.5 
1056~747950~2081450~6029.3 
1057~747950~2081500.6026.2 
1058~7479~~2081550,6023. 1 
1059.7479M.Z081600~6019.9 
1060~747950.2081650~ 6021 9 
1061 .747950~2081700.6027.5 
1062.741950.2081750.M12T.4 
1063~747950~2061800~6024.9 
1~~147950~~081850.6022.3 
1065.747950.20819W).60l9.8 
1066.747950.2081350.6017.3 
1067~747950.2082000. 601 4.7 
1068~147950~2082050~601Z~5 
1069~747950~2082100~6011.1 
1070*747950~2082150~6009~ 8 
1071~747950.20822W.~.  4 
1072~747950.2082250.6w7 
1073~747950~2082300~6005.7 
1074.747950.2082350.6004.3 
1075.747950.2082400~60OZ.9 
1076.147950~2082450.600( .6 
1077~747950~zo82500~6000.Z 
1018.747950~2OB2550.5998.8 
1079.747950.2082600.5997.5 
1080~747900~2081000~6048~ 7 
1081 ~7479W~2081050.6045.6 
1082.747900.20811 W.6WZ.5 
1083.7479OO.2081150.6039.5 
1 084 7479OO~2081200~6036. 4 
1085.747900.2081250.6033.3 
1086.747900.20813OD.6030. 2 
1087~747900~2081350~6027.2 
1088~747900.2081400~6024 
1 08917479M).2081 450.6020.9 

1091~747900~M81550~6014.6 
1092~741900~2081600~6011~5 
1093~747900~2081650~6014~ 9 

1095~747900.2081750.6018.8 
1096.747900.2081800~6016.2 
1097~747900~2081850~6013.7 
1098 * 7419OO.Z081900.6011 m 2 
1099. 7479OO.2081950.6008 m 6 

imo.747soo.208i~00.6oi7.8 

im4.747900.208i 700.6020.4 

1 
CONSTRUCTON CONTROL WDlTS CO?STRUCTRN CON= PWTS CMISTRUCTIW CONTROL PWTS COHSTRUCTlON COWTROL PWTS CONSTRUCTloH CONTROL POPlTS COHSTfNJCTION CONTRM. POINTS ~ N S T R V C T I O N  CONTROL P W T S  CONSTRICTON CONTROL POINTS 

VOLUME OF ADD 1 T 1 1  ONAL -FOOT 
GRADE F I L L  WITHIN L I M I T  OF WASTE 

1227.7477M.2081950.5974. 1 1252.747600*20811OOS995. 7 1280~747550.2081650.5967.6 
1228.747700.2082wO.5971.5 1253~141600~2061150~5992~7 1281.717550.2081700.5966.4 
1229.747700. 2082O50.5969 1254.747600~20812~~5990. 8 1282~ 747550.2081 750~965.1 _ _  _ _  PI 1-r - n _.. .,A 

11 02.747900~2082100~6002.2 1127.747850.2081 600.6003 1152.7478W~2081050~6028.7 
1153.747800.2081 100.6025.6 

1104~747900.2082200.5999.5 
1105~747900~2082250~5998~ 1 
1 106~747900.2082300.5996.8 
11 07~747900.2082350.5995.4 
1108~747900~20824OOS994 
1109.747900.2082450.5992. 7 
1110*741900~2082500S991.3 
11 11 .747900.2082550S989.9 
11 12~747900~2082600~5988.6 
1113~747850~2060900~6096.4 
11 14.747850.2080950.6043. 3 
1115~747850~2081000~6040.2 
11 16.747850.2081050.6037.2 
1 11 7.147850.2081 100.6034. I 
1118~747850~2081150~6031 
1 11 9.747850.2081200.6027. 9 
1120~747850.2081250~6024.8 
1121 .747850.2081300.6021.8 
1122~747850~2081350~6018.7 
1123.747850~20814W~6015.6 
1124~147850~2081450~6012.4 
1 125 * 747850.2081 500.6009.3 

1129.747850.2081 700.6012.7 
1130~741850~2081750~6010.1 
1131 .747850.2081800&001.6 
1132~747850~2081850~6005.1 
1133~747850~2081900~6002~5 
1 134~747850.2081950~6000 
1135~747850~2oB22oM)~5997.4 
1136~741850.2082050~5994.9 
11ST~747850.2M12100~5993.3 
1138.747850.2082150.5991.9 
1139.747850.2082200.5990~ 6 
1140~741850.2082250~5989.2 
1141 .141850.2082500~5987.8 
1142.741850.2082550~5986.5 
1143*747850.2082400.5985.1 
1144.741850.2082450.5983.8 
1145.747850.2082500.5982.4 
1146~741850~2062550~5981 
1147~147850~2082600.5979.7 
1148~747800~Z080850~6041 
1149~747800~20809CQ~6037~9 
1150~747800~2080950~6034~8 

1154~747800~2081150~6022.5 
1155~747800~2081200~6019.5 
1156~7418M~2081250~6016~4 
1157.747800~2061300.6013.3 
1 158~747800~2081350.6010.2 
1159.7418W.MB1400.M.l 
1160~7418M~2081450~M)(H 
1161 ~141800~2081500~6oM)~9 
1162.7478W~2081550S997.7 
1163.7478W*20816OO.5995. 1 
1164~7418M)~2081650.6000.1 
11 65.747800.2081 700.6004 
1166.747800,2081750.MK)I .5 
1167~747800~2081800~5999 
11 68.147800.2081850.5996.4 
1169~141800~2081900~5993.3 
11 70.747800~2081950.5991.3 
1171 .147800.2082000~5988.8 
1172.741800.2082050.5986.3 
1173.747800.2082100~5984.4 
1174 .147800.2082150~5983 
11 75.l47800~2082200~5981.7 

11 77~741800~2082300~59T6.9 
1178~747800.2082350.5977.6 
11 79~1418M)~2DBZ400.5916.2 
1180.747800.ZoB2450.5974.9 
1181 s 747750.2080950~6026.4 
1182~7477S0~2081WO. 6023.3 
1183~747750~M81~0~6020~2 
1184~747750~20811M.6017.1 
11 85~741750.20811 SO. 601 4.1 
1186~747750~208120(3.6011 
1187~747750~2081290.6W1.9 
1188 * 747750.2081300.6oM.8 
11 89*747750.20813SO. 6M)l e 8 
1190~747750~2081400.5998.7 
1191.747750.2081450.5995.6 
1192~147750~208lMO.5992.4 
1 I93 u 141750*2081550.5989~3 
1134~747750~20816CQ~5988~1 
1195~147750~2081650~5993.6 
1196.747750*2081100.5995.4 
11 97 * 7477M~2081750~3992.8 
11 98 ~147750~2081800~5990~3 
1199a 747750.2081850.5987.8 
i ~ o o . ~ ~ 7 7 ~ o ~ ~ ~ a i ~ o o . ~ g ~ s . ~  

1204 - 747150.20821 W.5915.5 
1205~147750~2082150~5974.1 
1206.747750.2082200S972.B 
1207~147150~2082250S911.6 
1208~747700~2081M)o.6014.8 
1209~147700~2081050.601l.~ 
1210~7417oD~2081~00.6008.7 
1211 ~747100~2M11150~6w5.6 
1212~747700~2081200~6M)2.5 
1213~747700~2081250.5999.4 
1214~747700~2081300.5996.4 
1215~747100.2081350.5993.4 
1216~741700~2081400~5990.2 
1217~747700*2081450~5981.1 
1218~741700~2081500.S984 
121 9.747700.2081550.5980. 8 
1220~74l700~2081600~5981 
1221 .747700.2081650.5986.6 
1222~747700.2081700.5986.7 
1223~747700*2081750S984.2 
1224~747700~2081800~5981~ 7 
1225~147100~2081850~5979.1 

I&" -v i  - v L.U. yu. bD . .  

FILL = 15.191cu.yd. 1230.747700.2082100.5966.5 1255~141600~2081250~5987.5 1283.747550.2081800.5963.9 
1231~747650~2081050~6003~3 1256~747600~2081400~5974.3 1284.141550.2081850.5962.7 
1232.747650.M81100.6000.2 1257~747600~2081450~5973~1 1285~741550~2081900~5961.5 NET =-15. 191 cu. yd. 
1233~741650~2081150~5997.1 1258~147MK)~2081M0~5971~3 1286.747550,2081950.5960.3 1 

y, , , , I ,  , , , I 

1237.747650.2081350.5984.9 1262~747600~2081700~5969.5 1290.747550.2082150.5950.9 
1238~747650~2081400~5981.8 1263.741600~2081750.5366~9 1291~747550~2082200.5948.5 
1239.747650.2081450.5978.7 1264.747600~2081800.59W.6 1292.747550.2082250.5946.1 
1240.141650.2081500,5975.5 1265.747600~2081850.5963.4 1293.741550.2082300.5943.1 
1241.747650.2081550.5972.4 1266~741600~2081900~5962~2 1294~747Mo~2081550~5353.3 
1242.747650.2081600.5973.9 1267.747600~2081950m5961 1295.741500,2081600.5952.8 
1243~747650~2081650.5919~5 1266~7476M)~ZOBMO0~5959.5 1296.747500.2081650.5952.2 
1244.747650.2081700.5918.1 1269~741600~2082OM~53951.1 1297~7415W~Z061100~5951.5 
1245.747650.2081750.5975.6 1270~747600~2082100~5954~7 1298~747500~2081750~5950.9 
1246~747650~2081800~5973 1271~747600~2082150~5952.3 1299~7475DD~2081800~5950.2 
1247.747650.2081850~5970.5 1272~747600~2082200~5949~9 13M~747500~2081650~5949.5 
1248.7416M.2081900~5967.9 1273~747600~2082250~5947~5 1301~747500~20819M)~5948~9 
1249~747650.2081950.5965.4 1274.747550.2081350.5968.8 lU)z~1475w~2081950~5948.2 
~250~747650.2082000.5962.9 1275~747550~2081400~5969~1 1503~747500~2082oOo~5946~5 

1276.147550~2081450~5969.4 1304.1475w.2082050.5944.7 
1271~747550~2081500~5969~7 1305.747500*2082100*5942.8 
1278~747550~2081550~5969~6 1306.747500.2082150.5941 





w2 
w3 
w4 
w5 
W6 
w7 
W 8  
w9 
w10 
W l l  
w12 
W13 
W14 
W15 
W16 
W17 

74 7800.9 
747774.9 
747773.0 
747763.4 
747763.8 
747746.8 
747745.0 
747716.2 
747719.2 
747699.8 
747709.0 
741694.6 
747701.5 
747660.2 
747690.0 
747652.7 

2080868.5 
2080854.6 
2080864.4 
2080837.0 
2080876.3 
2080849.2 
2080859.0 
2080850.2 
2080859.7 
2080835.7 
2080883.0 
2080863.1 
2080870.4 
2080889.2 
2080939.9 
2080937.1 

6040.0 
6026.0 
6026.0 
6030.0 
6030.0 
6024.0 
6024.0 
6022.0 
6022.0 
6028.0 
6024.0 
6020.0 
6020.0 
6020.0 
6020.0 
6010.0 . .  

W18 747662.4 2080940.0 601 0.0 
W19 747634.7 2080982.9 6010.0 
W20 747700.6 2081080.3 6010.0 3 W21 747652.2 2081038.4 5998.0 

D, N 747,94 
E 2,081.3 

. . . . -  . . .  _ . ;  ,. . '. . 
,_ . . . -. , . . .  . _  . .. 

CONSTRUCTION CONTROL WINTS WEST CHWNEL 

W23 747638.5 2081083.4 5992.0 
W24 747647.1 2081088.4 5992.0 
W25 
W26 
W27 
W28 
W29 
W30 
w31 
W32 
w33 
w34 
w35 
W36 
w37 
W38 
w39 
W40 
W41 
W42 

747555.6 
747592.2 
747580.2 
747586.7 
747529.6 
747536.5 
747509.6 
747549.7 
747506.4 
747514.6 
747463.4 
747473.1 
747459.8 
747469.8 
747452.3 
747475.7 
747454.8 
747472.9 

2081141.0 
2081215.8 
2081 161.9 
2081169.5 
2081 205.5 
2081212.8 
2081 189. 7 
2081237.0 
2081230.7 

206 1 236.4 
2081326.9 
2081 329.4 
2081367.8 
208 1 368.0 
2081 410.3 
2081 4 15.9 
2081431.8 
2081 446.2 

~. 

5990.0 
5990.0 
5980.0 
5980.0 
5972.0 
5972.0 
5980.0 
5980.0 
5968.0 

5968.0 
5956.0 
5956.0 
5954.0 
5954.0 
5954.0 
5954.0 
5952.0 
5952.0 

E2 747998.9 
E3 747983.6 
E4 747977.2 
E5 747973.9 
E 6  747970 
E16 747947.7 
E17 747943.9 
E24 747929.8 
E27 747923.2 
E31 747915.9 
E35 747907 
E38 747900.2 
E44 747888.1 
€55 747864.6 
E58 747856.3 
E61 747853.2 
E65 747840.9 
€71 747826.4 
E73 747821 
E92 747775.2 
E93 747774.2 
E l  03 747747.2 
El  06 747742.8 

CONSTRUCTION CONTROL POINTS EAST CHANNEL 

COORDINATE EAST 

2082561 
2082578.1 
2082521.7 
2082555.7 
2082573.4 
2082594.4 
2082574 
2082556.4 
2082578.9 
2082562.2 
208261 7.8 
2082556.2 
2082600.3 
2082586.9 
2082622.7 
2082606.8 
2082648.5 
2082597.8 
2082639.1 
2082622 
2082648.6 
2082630.6 
208261 3 
2082659.9 

ELF&% 
6008.4 
6006.8 
6005.8 
5994.1 
5994.1 
6001.2 
5990.5 
5990.5 
5988.1 
5988.1 
5991.1 
5991 
5983.3 
5985.3 
5978.5 

5982.1 
5982.3 
5973.7 
5973.7 
5967.7 
5967.7 
5969.8 
5988 

5978.5 

CONSTRUCTION CONTROL POINTS EAST CHANNEL 6 

E l  34  747680.2 
El 36 747675.4 
E l  38 747672.9 
E l  41 747664.4 
E l  52 747642.3 
El 54 747641.3 
E l  57 747634.1 
€1 59 747629.8 2082600.9 5949.7 

5943.7 
EIRIH Eo( 

E l  72 747608.4 2082552 
E175 747603 2082494.5 clod7 !a LA ---.-.. - I I I I I I I I I  

COO%%TE 
2082589.1 
2082640.6 
2082557.4 
2082608.3 
2082624.2 
208261 9.6 
2082587 
2082531.9 

CHANNEL ALIGNMENT (TO BE OETERMINEO) 
CURVE CHANNEL It It1 

START: 
TC - 
P I  - 
CT - 
R -  

LEGEND 
0 I VERSION BERM 

L I M I T  OF WASTE 

6.00 STATION NUMBER 

--__--_ 
0 CONTROL POINT -.-.-._ 

FINAL COPY - DEscRPloy 

~. 
El 79 747596.3 2082574.3 5946.6 
E1 82 747594.3 2082563.2 5943.7 

E l  99 747572.6 2082504.4 5936.5 
E202 747568.8 2082405.9 5946.7 
E206 747561.2 2082525 

221 747537.5 2082456.1 5930 
5 .3  2082477 

E l  86 747590.3 2082441.0 5948.7 
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SHAPE: T R l h G U L m  
.HEIGHT: 3 .FEET. - . 

SHAPE: TRIANGULAR / 3 \  

mlr CHANNEL 
SLOPE: 12% 
SHAPE: TRAPEZODIAL- 18 FOO 
SIDESLOPES: 3:1 

' MINIMUM DEPTH: 2 FEET 

I FINAL COPY 
i 
I 

I 
HEIGHT: 3 FEET 
PERMANENT LINING: GRASS 
TEMPORARY LINING: C125 EROSION MAT 

LEGEND 
-___-__. DIVERSION BERM 

CHANNEL 

L I M I T  OF WASTE ------- 
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BUTTRESS FILL 
THICKNESS VARIES 

MINIMUM 2 FOOT 
802 NONWOVEN GEOTEXTILE NILEX NW80 OR 

314' TO 1 1P CRUSHED DRAIN ROCK 

TENSAR BX 1200 OR EQUIVAL 
STRUCTURAL GEO GRID 

MINIMUM 2' RE M D E  

STREAM ALLUVIUM KANDI 'R  BRADE 

WEATHERED CLAYSTONE REVEGETATION 

C125lC350 EROSION MAT 
OR EQUIVALENT. INSTALL 
AND EMBED ACCORDING TO 
MANUFACTURES SPECS 
AS DISCUSSED IN APPENDIX C 

ANCHOR AND EMBED 
DING TO MANUFACTURE 

STANCE VARIES 40-100 

GRUB SURFACE, PLACE 
I FOOT OF ROCK 

DRAIN ROCK WITH A 
VARIABLE THICKNESS, 
MINIMUM THICKNESS OF 
1 FOOT. 

EXCAVATE 
THROUGH ROOT ZONE 
TYPICAL 2 FEET 

I 
TENSAR BX 1200 
GEOGRID OR EQUIVALENT 
INSTALL ACCORDING TO 
MANUFACTURES SPECS. 

EQUlVll ANT 

MINIMUM 2' REGRADE FILL MATERIAL 
ABOVE ROCK AND 1' REGRADE MATERIAL 
BETWEEN WASTE AND ROCK 

ANCHOR AND EMBED 
ACCORDING TO MANUFACTURES SPECS 

REVEGETATION 

C125IC350 EROSION MAT 
OR EaUIVALENT. INSTALL 
AND EMBED ACCORDING TO 
MANUFACTURES SPECS 
AS DISCUSSED IN APPENDIX C 

ANCHOR AND EMBED 
ACCORDING TO MANUFACTURES SPECS 

WOMAN CREEK 

DISTANCE VARIES 40-100' 

MATERIAL 
KEY DESIGNATION DESCRIPTION 

0 @ WASTE 
COLLUVIUM I SLIDE 0 ROCKY FLATS ALLUVIUM 

0 
@ 
0 
@ 
0 

a a a 
0 
0 

STREAM ALLUVIUM 

WEATHERED CLAYSTONE 

UNWEATHERED CLAYSTONE 
ENGINEERED FILL 

NOTE: 
GEOTEXTILE SHALL BE INSTALLED IN 
A 6 INCH BY 6 INCH ANCHOR TRENCH 
AT TOP SLOPE AND EXTENEDED 5 
FEET PAST DRAN ROCK ON SIDES 
AND BOTTOM. 

FINAL COPY 

mvlslm D ( ~ I P l I a 4  
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I I  

NILEX CEORIOCE TEMPORMY CHECK-DAM 
INSTALL PER MANUFACTURER'S RECOMMENDATIONS (SPECIFICATION 02228) 
CHECK-DAM SPACING: 130' MAX DIVERSION BERMS 1 2  3 

200' MAX DIVERSION BERM i.S.6.7 

OF DIVERSION DRAINAGE 

-sE€nQN 

NOTE: IN AREAS OUTSIDE OF THE WASTE "FOOTPRINT" COVER SOIL MAY BE 
LESS THAN 2 ' U N  TRANSITION AREAS) OR NO COVER SOIL 

DIWERSION BERM (SECTION) 
NTS 

COWER SLOPE 

I 

COWER SIDESLOPU 
CHANWEL SIDESLOPE 

2 ROWS 24"  (MINI BOULDER-? SPACING 
EMBED ACCORDING TO DETAn 4 
DRAWHC 128 

CHANNEL 
BOTTOM 

C W M E L  
SIDESLOPE 

///1 
NOTE: NAG P550 OR EQUIVALENT EROSION MAT ON CHANNEL BOTTOM, CHANNEL SIDESLOPES, eL&uw 

DOWNSLOPE CHANNEL BOTTOM. AND DOWNSLOPE CHANNEL SIOESLOPES. 
NAG C125 OR EQUIVALENT ON COVER SLOPE. 

\9 112 

I I  W 

r E X I S T I N G  GRADES 

CHANNEL CONTROL POINT (TYP) 
SEE DRAWING 008 

I 

BACKFILL WITH RFA 
AND COMPACT 

NAG C125 
EROSION Ma 

t DISTANCE AND 
OVERLAP PER 

MANUFACTURER'S 
RECOMENDATIONS 

REGRADE I VARIES sE!xQB 
NOTE: NAG P 5 5 0  OR EOUIVALENT EROSION MAT ON CHANNEL BOTTOM 

AND ALL SIDESLOPES. INSTALL  ACCORDING TO MANUFACTURER'S 
RECCOMENOATIONS. 

lPERMAHEMT/GMSS LINED CHANNEL DETAIL (SECTION) 
NTS 

\ ?\ 
\-\ \ 

\ \ \  \ I 

I I FINAL COPY 
I I  

NTS 

I 



EXISTING OR 

I 

+- ___ 10' WEST CHANNEL CHANNEL 

l s ' E A s P C H A N N E r G  

A' 
PLAN VIEW 

CONTROL' POINT (TYP) 
SEE DRAWING 008 

~ 

NOTES: NAG P550 OR EQUIVALANT EROSION MAT ON CHANNEL BOTTOM AND ALL SIDE 
SLOPES. INSTALL ACCORDING TO MANUFACTURER'S RECOMENDATIONS. 

BEGIN CHANNEL (PLAN VIEW) 
NTS 

\TIE TO 
TIE TO - 
EXISTING EXISTING CONTOURS CONTOURS 

CONTROL POINT (TYP) 
SEE DRAWING X 

SECTION A-A' 
NTS 

24" (MIN) BOULDERS-2' SPACING CONTROL POINT (TYP) 
SEE DRAWING 008 r A  I 

I 
I 
I 
I 6' C 

1 

A' 

m PLAN VIEW 
/ END OF NAG P550 

END CHANNEL (PLAN VIEW) 
NTS 

r '  24" (MIN) BOULDER 

----- 

END OF NAG P 5 5 0  

- 

P 5 5 0  (SCORE PRIOR TO PLACING BOULDER) 

TYPICAL BOULDER 
EMBED SECTION c-C' 

NTS 

I FINAL COPY 
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0 0 
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.^ GRADE TO DRAIN TO THE SOUTH 
2% SLOPE (2%-5% ACCEPTABLE) 

. FINAL REGRADE 
SURFACE 

FINAL COVER B E  PW 
48% FINAL COVER TO 48% REGRADE SURFACE UPSLOPE 
NTS 

12.5 FEET Y---ISX SLOPE-7 

FINAL. COVER TIE IN 
18% FBHAL COWER TO EXOSTBNG CONDlTBOM (WORTH SIDE) 
NTS 

FINAL COVER TIE BN 
BUTUWESS (LEVEL) SURFACE TO EXISTING CONDlTlOWS 
NTS 

3 

, . . . .-. 
VARIABLE SLOPE 

FINAL COWER TIE ilpd 
18% FINAL COWER TO 18% REGRADE SURFACE 
CROSS SLOPE (EAST AND WEST) 
NTS 

FINAL COVER TIE IN 
BUTTRESS (LEVEL) SURFACE TO 98% REGRADE SURFACE 
NTS 

! FINAL COWER TIE IN 
18% FINAL COVER 'TO 18% REGRADE SURFACE DOWNSLOPE 
NTS I 

i 
I FINAL COPY 
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DESIGN SPECIFICATIONS 

DIVISION 1 - GENERAL REQUIREMENTS 



Original Landfdl Accelerated Action 

Design Specifications Division 1 

SPEC-01 100-0972 
GENERAL PROJECT DEFINITIONS 

~~ 

APPROVED 

NOT APPROVED 

APPROVED AS CORRECTED 

REVISE AND SUEIMIT 

APPROVAL IS FOR CONFORMANCE TO THE SITE DESIGN PROCESS AND WITH THE 
DESIGN CONCEPT OF THE CALCULATIONS, PLANS, AND SPECIFICATIONS. 



SPEC-01 100-0972 
GENERAL PROJECT DEFINITIONS 

PART1 GENERAL, 

1 .O I RELATED DOCUMENTS AND DEFINITIONS 

A. Drawings and general provisions of the Subcontract, including General and 
Supplementary Conditions and other Division 1 Specification Sections, apply to this 
Section, if needed. 

The following definitions, abbreviations, and acronyms apply to these Specifications: B. 

1. 

2. 

3. 

4. 

5 .  

6.  

7. 

8. 

9. 

10. 

11. 

12. 

13. 

“RFETS” means the Rocky Flats Environmental Technology Site. RFETS is a 
government-owned facility operated for the US Department of Energy by a 
primary CONTRACTOR. 

“DOE” means the U.S. Department of Energy, which owns RFETS. 

“CONTRACTOR’ means the primary CONTRACTOR7 i.e., Kaiser-Hill (K-H), 
L.L.C., which operates RFETS for DOE. 

“SUBCONTRACTOR’ is the construction subcontractor, Envirocon. 

“SA” means the CONTRACTOR’S Subcontract Administrator, who has overall 
authority for this subcontract. The Subcontractor Administrator is Mary Kaiser. 

“CTR” means the CONTRACTOR’S Technical Representative, who is Karen 
Wiemelt. 

Construction Responsible Manger (RM) is Mike Keating of K-H. 

RM is Mike Keating of K-H. 

“DESIGNER” means the Design Authority responsible for the design package 
that directs the Work to be done. The DESIGNER is Earth Tech. 

“IWCP” means Integrated Work Control Program, which is a formal planning 
method used to implement a set of integrated safety and compliance controls, 
which address activities that pose a threat to the health and safety of the public, 
the workers or the environment. 

“ECR7 means Engineering Change Request, which is a change to the contract 
drawings and/or specifications directed by the CONTRACTOR. 

Quality assurance (QA)/quality control (QC) firm is Tetra Tech. 

QNQC testing company is Advanced Terra Testing under subcontract to Tetra 
Tech. 

SPEC-0 1 100-0972- 1 



1.02 

1.03 

1.04 

14. 

15. 

16. 

17. 

18. 

“ENGINEER: means CONSTRUCTION RM or designee 

Construction Site Manager is Steve McQueary of Envirocon. 

“CQAE” means Construction Quality Assurance Engineer. 

“SQAM” means Site Quality Assurance Manager. 

“QCSM’ means Quality Control Site Manager. 

WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification: Project consists of the construction of a soil cover and buttress fill 
at the Original Landfill at the RFETS. 

Project Location: The RFETS is located near Golden, Colorado. See contract drawings 
for Vicinity and Area Plot plan. 

B. 

CONTRACT, DRAWINGS AND SPECIFICATIONS 

A. SUBCONTRACTOR will be furnished, without charge, sets of specifications, full-size 
(ANSI D) drawings, and half-size (ANSI B) drawings. A drawing list, which constitutes 
a part of the subcontract documents, shall include the Drawing Number, Revision 
Number, and Drawing Title. The SUBCONTRACTOR shall observe, and so caution any 
of its subcontractors, that the scales on the half-size drawings are not correct and are not 
usable for material take-offs. 

1. Specification Format: The Construction Specification Institute (CSI) 
Specifications are organized into Divisions and Sections using the 16-division 
format and CSI “MasterFormat” number system. 

Section Identification: The Specifications use section numbers and titles to help 
cross-referencing in the Contract Documents. 

2. 

B. If any conflicting information is found between drawings and specifications, the 
specifications shall overrule the drawings. SUBCONTRACTOR shall report any such 
conflicts to the Construction RM as soon as they are discovered. 

WORK SEQUENCE 

A. The Work may be conducted in phases, as proposed by the SUBCONTRACTOR and 
approved by the Construction RM. 

B. Progress Schedules 

1. The SUBCONTRACTOR shall develop a progress schedule for review and 
approval by the CONTRACTOR. The schedule shall be in a sufficiently detailed 
Critical Path Method format and shall be updated on a weekly basis unless 
otherwise directed in writing by the CONTRACTOR. 
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1.05 MISCELLANEOUS PROVISIONS 

A. Change Control - All project changes that occur during construction shall be 
documented. Several forms of written communications shall be utilized to provide 
direction and document field changes during the contract: 

1. Request for Information (RFI) - Design clarifications are to be documented with 
the RFI process. The SUBCONTRACTOR shall submit the RFI to the Design RM 
and the DESIGNER in accordance with the Construction Quality 
Assurance/Quality Control Plan. RFIs for scope of work clarifications may not 
need approval fiom the DESIGNER if the intent of the approved design is not 
changed. 

2. Engineering Change Request (ECR) will be issued by the SUBCONTRACTOR or 
CONTRACTOR to the DESIGN ENGINEER. The ECR will be reviewed by the 
RM prior to sending to the DESIGNER for resolution. The DESIGNER will 
resolve the issue and return a signed copy of this ECR to the Rh4. The CDPHE 
project representative will review the ECR and approve/comment. 

3. Field change will include small alignment changes of the diversion berms, 
perimeter channels, regrade waste, regrade fill, and cover limits. 

Redlined Drawings - The SUBCONTRACTOR shall maintain one (1) current set 
of subcontract redlined specifications and drawings at the construction site: The 
SUBCONTRACTOR shall redline all changes not reflected in contract documents 
modified by ECRs or RFIs. The SUBCONTRACTOR shall provide to the 
CONTRACTOR one (1) complete set of full-size redline drawings and other 
documents (specifications) at the completion of the project. 

4. 

B. Supervision - The SUBCONTRACTOR is required to have a full-time, non-working 
superintendent on-site while any work is being performed. 

Plan of Operations - In general, there will be no stipulated sequence of construction, 
except for certain specific activities identified in the Planning Section of the IWCP. The 
SUBCONTRACTOR shall arrange his schedule such that, when work is started, work 
will proceed promptly and vigorously to completion. 

C. 

D. Meetings - SUBCONTRACTOR'S representative will be required to attend the following 
meetings: 

1. Pre-construction Indoctrination / Kick-off meetings 

2. Weekly progress meetings 

3. Periodic meetings as required to resolve issues or discuss potential changes. 

4. Plan of the Day / Pre-evolution meeting 

5 .  Representatives of lower-tier subcontractors may be required to attend some of 
the meetings, depending upon the meeting agenda. 
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0 E. QSCM will be on-site during all work activities relating to design. Activities supporting 
construction (i.e., equipment fueling, repair, maintenance, etc.) will not require QCSM on 
site. 

PART 2 PRODUCTS 

A. Products required for the work are identified in the Specifications and Drawings. 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-01 110-0973 
SUMMARY OF WORK 

PART 1 GENERAL 

1 .O 1 PROJECT DESCRIPTION 

A. Work covered by these Specifications and Design Drawings comprises the 
construction of a soil cover and buttress fill at the Original Landfill at the Rocky 
Flats Environmental Technology Site (RFETS), Golden, Colorado. Major items 
of the work include, but are not limited to: 

1. Mobilization and site preparation, to include, but not be limited to: 

a. Preparation of storage areas, laydown areas, temporary soil 
stockpile areas, operations support areas, and access roads. 

b. Placement of access control fencing, if needed. 

C. Establishing protected site survey benchmarks to provide for 
readily accessible horizontal and vertical control points, if 
needed. 

d. Establishing of temporary haul roads. 

e. Removing trees. 

f. Empting geotechnical investigation soil from 55-gallon drums. 
Drums are to be disposed within the landfill limit-of-waste 
footprint. 

2. Preparation of the existing interim cover surface, to include, but not be 
limited to: 

a. Staking and protection of any monitoring wells designated by the 
CONTRACTOR to remain after completion of the soil cover and 
buttress fill. 

b. Clearing and grubbing in accordance with Specification 
Section 021 10 SITE PREPARATION. 

3. Execution of a constructibility assessment or test pad. Prior to placing 
components of the regrade material, the SUBCONTRACTOR will 
establish acceptable procedures for placement of the material and 
demonstrate the procedures by executing a constructibility assessment 
pad on a small portion of the landfill. The test pad will be constructed of 
regrade material. Standard'Proctor tests will be used on buttress fill 
materials and therefore a test pad is not necessary. The test fill area will 
have a width at least four times the equipment width and a length at least 
twice the equipment length. The procedures used to construct the 
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assessment area will demonstrate conformance with the final design 
specification requirements. The Colorado Department of Public Health 
and Environment (CDPHE) and the U.S. Environmental Protection 
Agency (EPA) will have the opportunity to informally evaluate this 
procedure prior to its use by the SUBCONTRACTOR. Once 
construction procedures are demonstrated that provide compliance with 
the specifications, the procedures will be used throughout the placement 
of these regrade soils and cover soils with the intent being to obtain a 
uniform placement and compaction of the soils within the parameters for 
compaction set by the final design. 

4. Buttress fill placement will consist of sub-excavation to competent 
material followed by placement of geosynthetics (if necessary) and drain 
rock to design grades. Buttress fill material will then be placed to 
complete the buttress fill. 

5 .  Regrade cut area of waste and place in lower portions of fill areas. All 
waste material must remain inside the existing waste boundary. If waste 
is encountered outside the current waste boundary, the waste will be 
relocated within the current waste boundary or the two-foot-thick soil 
cover will be extended over the area. Confirmation of extent will be 
visual. 

6.  With imported Rocky Flats Alluvium (RFA) material, regrade the 
surface as shown in the Design Drawings and in accordance with the test 
pad procedures discussed in Step 3. This will establish the base grade for 
soil cover placement. 

7. Placement of the soil cover, to include but not be limited to: 

a. Placing a 24-inch layer of RFA soil directly onto the regrade 
surface. To minimize compaction, place full 24-inch thickness 
at once. 

b. Establish surface run-off controls as per the final design package, 
and install erosion control materials (erosion matting and riprap). 

C. Revegetation and erosion control will be performed as per 
specifications. 

8. Demobilization. This activity will occur throughout the project as 
various activities are completed and equipment is no longer needed. 

1.02 SUBCONTRACTOR’S USE OF PREMISES 

A. SUBCONTRACTOR shall confine operations to areas within limits described in 
the Programmatic Biological Assessment. Portions of the site beyond areas in 
which construction operations are indicated are not to be disturbed without 
approval of United States Fish and Wildlife Service and WETS Ecology. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-01300-0974 
SUBMITTAL DESCRIPTIONS 

PART1 GENERAL 

1.01 SUBMITTALS 

A. The submittals described below are those required and M e r  described in other sections of 
the Specifications. Other requirements pertaining to submittals are included in the SPECIAL. 
CLAUSES and Section 01305 SUBMITTAL PROCEDURES. 

1. Data. Submittals that provide calculations, descriptions, or documentation 
regarding the work. 

2. Drawings. Submittals that graphically show the relationship of various 
components of the work, schematic diagrams of systems, details of fabrication, 
layouts of particular elements, connections, and other relational aspects of the 
work. 

3. Instructions. Preprinted material describing installation of a product, system or 
material, including special notices and Material Safety Data Sheets, if any, 
concerning impedances, hazards, and safety precautions. 

4. Schedules. Tabular lists showing location, features, or other pertinent 
information regarding products, materials, equipment, or components to be used 
in the work. 

5.  Statements. A document required by the vendor or through the vendor fiom a 
supplier, installer, manufacturer, or other lower-tier vendor, the purpose of which 
is to confirm the quality or orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel, qualifications, or 
other verifications of quality. 

6. Reports. Reports of inspections or tests, including analysis and interpretation of 
test results. Each report shall be properly identified. Test methods used shall be 
identified, and test results shall be recorded. 

7. Certifications. Statements signed by an official authorized to certify on behalf of 
the manufacturer of a product, system or material attesting that the product, 
system or material meets specified requirements. The statement must be dated 
after the award of this contract, must state the vendor’s name and address, must 
name the project and location, and must list the specific requirements that are 
being certified. 

8. Samples. Samples, including both fabricated and non-fabricated physical 
examples of materials, products, and units of work as complete units or as 
portions of units of work. 

9. Records. Documentation to record compliance with technical or administrative 
requirements. 

10. Operation and Maintenance Manuals. Data that form a part of an operation and 
maintenance manual. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 Submittals prepared pursuant to this specification shall be prepared in accordance with 
Section 01305 SUBMITTAL PROCEDURES. 

3.02 Submittals are required for the following materials: 

A. Regrade material (RFA) 

B. Soil cover material (RFA) 

C. 

D. Geosynthetic materials 

E. Drain rock 

F. Seeding 

G. Erosion Matting 

3.03 Detailed construction schedule. 

Buttress fill material (engineered fill) 

***END OF SECTION*** 
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SPEC-0 1305-0975 
SUBMITTAL PROCEDURES 

PART1 GENERAL 

1.01 SUMMARY (Not Applicable) 

1.02 REFERENCES (Not Applicable) 

1.03 RESPONSIBILITIES 

A. SUBCONTRACTOR and CONTRACTOR Responsibilities 

The SUBCONTRACTOR is responsible for management of his work, including 
scheduling, control, and submittals. The CONTRACTOR and SUBCONTRACTOR 
shall review each submittal for contract compliance. Submittals that do not conform will 
be returned to the originator to be corrected. A Submittal Register will be utilized to log 
and monitor all submittal activities. The SUBCONTRACTOR shall perform a check to 
ensure that all materials and/or equipment have been tested, submitted and approved 
during the preparatory phase of quality control inspections. 

B. CONTRACTOR Responsibilities 

The CONTRACTOR will review submittals for approval and approve those that conform 
to contract requirements. The approval of submittals by the CONTRACTOR shall not be 
construed as a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory. Approval will 
not relieve the SUBCONTRACTOR of the responsibility for any error that may exist, as 
the SUBCONTRACTOR under the construction quality control (CQC) requirements of 
this contract is responsible for the dimensions and design of adequate connections, details 
and satisfactory construction of all work. 

1.04 DISAPPROVED SUBMITTALS 

A. The SUBCONTRACTOR shall make all corrections required by the CONTRACTOR 
and promptly furnish a corrected submittal in the form and number of copies as specified 
for the initial submittal. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 GENERAL 

A. The SUBCONTRACTOR shall prepare the Submittal Register (see the Construction 
QNQC Plan for example Submittal Register form). The CONTRACTOR may request 
submittals in addition to those listed when deemed necessary to adequately describe the 
work covered in the respective sections. Each submittal shall be complete and in 
sufficient detail to allow ready determination of compliance with all contract 
requirements. Prior to submittal, all items shall be checked and approved by the 
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SUBCONTRACTOR, and each respective Transmittal Form shall be signed and dated by 
the SUBCONTRACTOR certifying that the accompanying submittal complies with all 
the contract requirements (see the Construction QNQC Plan for example Transmittal 
Form). Proposed deviations from the contract requirements shall be clearly identified. 
Submittals shall include i tem such as: SUBCONTRACTOR'S, manufacturer's, or 
fabricator's drawings; descriptive literature including (but not limited to) catalog cuts, 
diagrams, operating charts or curves; test reports; test cylinders; samples; operation and 
maintenance (O&M) manuals, including parts lists; certifications; warranties and other 
such required submittals. Submittals requiring approval shall be scheduled and made 
prior to the acquisition of the material or equipment covered thereby. 

3.02 SUBMITTAL PROCEDURE 

A. All i tem listed on the Submittal Register shall be provided directly to the 
CONTRACTOR. 

B. All catalog and descriptive data shall be submitted in three (3) copies. Catalog cuts and 
other descriptive data which have more than one model, size, or type or which shows 
optional equipment shall be clearly marked to show the model, size, or type and all 
optional equipment that is proposed for approval. Submittals on component items 
forming a system or that are interrelated shall be submitted at one time as a single 
submittal to demonstrate that the items have been properly coordinated and will function 
as a unit. 

1. Certificates of Compliance 

Each certificate shall be signed by an official authorized to certify on behalf of 
the manufacturing company and shall contain the name and address of the 
CONTRACTOR, the project name and location, and the quantity and date or 
dates of shipment or delivery to which the certificates apply. Copies of 
laboratory test reports submitted with certificates shall contain the name and 
address of the testing laboratory and the date or dates of the tests to which the 
report applies. Certification shall not be construed as relieving the 
CONTRACTOR fiom furnishing satisfactory material, if, after tests are 
performed on selected samples, the material is found not to meet the specific 
requirements. 

2. Deviations 

The SUBCONTRACTOR shall set forth in writing the reason for any deviations 
and annotate such deviations on the submittal. The CONTRACTOW 
ENGINEER reserves the right to rescind inadvertent approval of submittals 
containing unnoted deviations. 
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3.03 CONTRACTOR-APPROVED SUBMITTALS 

A. Upon completion of review of submittals, the submittals will be identified as having 
received approval by being so stamped and dated. 

B. The drawing print and three (3) sets of all catalog data and descriptive literature will be 
given to the CONTRACTOR. After approval, the CONTRACTOR will return one to the 
SUBCONTRACTOR. 

***END OF SECTION*** 
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SPEC-01310-0976 
CONSTRUCTION SURVEYING 

PART1 GENERAL 

1.01 SUMMARY 

A. CONTRACTOR Responsibilities 

1. Vertical and horizontal control shall be established by CONTRACTOR in the 
form of benchmarks prior to starting work at the project site. CONTRACTOR 
shall choose which type of surveying equipment to use (GPS, Total Station, etc.). 
All construction staking shall be the responsibility of CONTRACTOR. In 
addition, CONTRACTOR shall be responsible for reviewing all construction 
staking with ENGINEER and CONTRACTOR to identify the features staked. 

2. Survey work shall be performed under the direction of a Professional Land 
Surveyor registered in the State of Colorado. 

B. Primary Control Monuments 

1. Established benchmarks shall be verified by CONTRACTOR to establish 
primary vertical and horizontal control for Work. 

1.02 SUBMITTALS 

A. The following shall be submitted in accordance with Section 01 300 SUBMITTAL 
DESCRIPTIONS and Section 0 1305 SUBMITTAL PROCEDURES: 

1. Record Surveys. 

PART 2 PRODUCTS 

2.01 RECORD SURVEYS 

A. Record surveys for the surfaces and layer thicknesses will include the information and 
details as described in the Construction QNQC Plan. These surveys must be stamped by 
a Colorado licensed land surveyor and submitted to the CONTIWCTOR for final 
acceptance. 

PART 3 EXECUTION 

3.01 BENCHMARKS 

A. Permanent horizontaVvertical control monuments will be established at the landfill site, 
as appropriate. 

3.02 CONSTRUCTION LINE AND GRADE 

A. CONTRACTOR shall bear sole responsibility for correct transfer of construction lines 
and grades from benchmarks for the correct alignment and grade of completed Work 
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based on lines and grades shown on Drawings. CONTRACTOR shall establish vertical 
and horizontal reference control stakes in the proximity of the work. 

1. Survey Reporting 

Vertical Surveys shall be reported to the nearest 0. I foot. Horizontal surveys 
shall be reported to the nearest 0.1 foot. 

2. Datum for Control 

Horizontal coordinates shall be based on the State Plane coordinate system. 
Elevations shall be based on Mean Sea Level NAV 88. 

Construction Staking and Record Surveys 

a. 

3. 

Rough cudfill stakes shall be set as needed when SUBCONTRACTOR 
starts construction. SUBCONTRACTOR may use laser-guided 
equipment. 

Record surveys for the required layers shall be performed as described in 
the Construction QNQC Plan. 

b. 

3.03 SURVEYED ITEMS 

A. Record surveying will be conducted at a minimum to support the production of the 
following as-built record drawings. Horizontal tolerance shall be *0.2 foot: 

1. Top of regrade surface (vertical tolerance of +0.2 foot). 

2. 

3. 

4. 

5 .  Centerline of channels. 

6. Centerline of diversion berms. 

7. 

Top of soil cover surface (vertical tolerance of -0 to +0.2 foot). 

Top and extent of buttress fill (vertical tolerance of M.2 foot). 

Buttress fill density test locations (vertical tolerance of M.2 foot). 

Final project completion site topographic map including division berms, buttress, 
and perimeter channels. 

***END OF SECTION*** 
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SPEC-01401-0977 
SAFETY, HEALTH AND EMERGENCY RESPONSE 

PART 1 GENERAL 

1.01 SUMMARY 

A. Safety, health and emergency response shall be as detailed in the below-referenced plan. 
All work performed under the project shall comply with all applicable federal, state and 
local safety and occupational health rules and regulations. 

1.02 REFERENCES (NOT APPLICABLE) 

1.03 GENERAL REQUIREMENTS 

A. Safety, health and emergency response requirements shall be as detailed in the WETS 
Occupational Safety and Industrial Health Program Manual. 

B. Construction Project Safety and Health Management, which includes the following 
elements: 

1. Job Hazard Analvsis (JHA). The JHA shall identify the project-specific hazards 
and controls that will be implemented. 

Personal Protective Eauipment. The JHA and Radiological Work Permit (RWP) 
shall identify the required project-specific personal protective equipment (PPE). 

Personnel Monitoring. The JHA shall describe the personnel monitoring (e.g., 
dust) activities that will be performed by the SUBCONTRACTOR during 
construction activities. 

2. 

3. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-01440-0978 
CONTRACTOR QUALITY CONTROL 

PART1 GENERAL 

1.01 

1.02 

1.03 

SUMMARY 

A. 

REFERENCES 

A. 

Quality control shall be as described in the plans referenced below. 

EPA, 1993, Technical Guidance Document Quality Assurance and Quality Control for 
Waste Containment Facilities, EPA/600/R-93-182. 

GENERAL REQUIREMENTS 

A. Quality control requirements shall be as detailed in the project-specific Construction 
Quality Assurance/Quality Control Plan of the Accelerated Action for the Original 
Landfill. 

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION a - 

3.01 GENERAL 

A. Quality control actions shall be performed by the CONTRACTOR and 
SUBCONTRACTOR as detailed in the Construction Quality Assurance/Quality Control 
Plan, of the Accelerated Action for the Original Landfill. 

***END OF SECTION*** 
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SPEC-01720-0979 
PROJECT RECORD DOCUMENTS 

PART1 GENERAL 

1.01 SUMMARY 

A. Maintain at site one record copy of 

1. Redlined Drawings and Specifications. 

2. Work control documents. 

3. Addenda. 

4. Approved submittals. 

5.  Field test records. 

6. Associated permits. 

7. Certificates of inspection and approvals. 

8. Request for Information. 

9. Engineering Change Request. 

1.02 SUBMITTALS 

A. General 

1. At Substantial Completion: 

a. Deliver one set of as-built construction Drawings and Specifications to 
CONTRACTOR for use in preparation of the construction project record 
file for the project components listed in Specification Section 0 13 10 
CONSTRUCTION SURVEYING. 

B. Transmittal Letters 

1. Accompany submittals with transmittal letter containing following: 

a. Date. 

b. Project title and number. 

C. SUBCONTRACTOR'S name and address. 

d. Title of record document. 

e. Signature of SUBCONTRACTOR or authorized representative. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 RECORD DOCUMENTS 

A. Alterations - Maintain record set of Design Drawings and Specifications legibly 
annotated to show all changes made during construction. 

I .  Graphically depict changes by modifying or adding to plans, details, or sections. 
Changes in horizontal location and associated elevations shall be transmitted to 
the CONTRACTOR via the survey data; however, obvious changes to the plans 
shall be noted on the Design Drawings with reference to survey data providing 
more precise information. 

2. Make changes on each sheet affected by changes. 

3. Do not conceal work until required information is recorded. 

4. Record changes made by RFI, or Engineering Change Request. 

***END OF SECTION*** 
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APPROVED 
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SPEC-01722-0980 
FELD ENGINEERING 

PART 1 GENERAL 

1.01 

1.02 

1.03 

SUMMARY 

A. All survey control work will be performed by the CONTRACTOR. CONTRACTOR 
shall choose which type of surveying equipment to use (GPS, Total Station, etc.). All 
surveys will be performed under the direction of a Licensed Surveyor in the State of 
Colorado and in accordance with all applicable surveying codes. 

PRIMARY CONTROL MONUMENT 

A. Bench marks, monuments or references provided by CONTRACTOR to establish 
primary vertical control for Work are indicated on Drawing 5 178 1-004. 

B. Protect and maintain primary control monuments shown on Drawings throughout Project 
area. 

PRIMARY LINE AND GRADE 

A. Primary line and grade will be provided by CONTRACTOR and established by 
SUBCONTRACTOR by means of stakes placed at site of Work. 

B. Stakes for construction will be set: 

1. 50 ft x 50 ft grid lines over Project Site or as directed by Construction RM. 

2. At changes in grade. 

3. Offset to best serve SUBCONTRACTOR. 

C. Stakes for excavation and embankment will be set: 

1. 

2. 

Parallel to toe of slope at 50 ft intervals or as directed by Construction RM. 

Offset to best serve SUBCONTRACTOR. 

D. SUBCONTRACTOR shall: 

1. Provide assistance as required. 

2. Arrange operations to avoid interference with establishment of primary lines and 
grades. 

3. Check accuracy of line and grade by visual inspection, checks between stakes, 
and periodic checks (with surveying equipment) between primary control 
monuments and stakes. 

4. Protect and preserve stakes. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-02110-0981 
SITE PREPARATION 

PART1 GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Protection. 

3. Clearing and grubbing. 

1.02 DEFINITIONS 

A. Structures 

1. Existing structures including buildings, pavements, signs, posts, fences, and other 
miscellaneous items. 

B. Utilities 

1. Existing gas mains, water mains, steam lines, electric lines and conduits, 
telephone and other communication lines, pole, and conduits, sewer pipe, cable 
television, other utilities, and appurtenances. 

C. Clearing and Grubbing 

1. Cutting and disposing of trees, brush, windfalls, logs, grasses, and other 
vegetation, and removing and disposing of roots, stumps, stubs, grubs, logs, and 
other timber. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.0 1 PROTECTION 

A. Existing structures and utilities shall be protected against damage. The 
SUBCONTRACTOR shall contact the CONTRACTOR for marking (or verifying) utility 
locations before beginning excavation. If uncharted utilities are encountered during 
excavation, stop work in the immediate area or as appropriate and notify 
CONTRACTOR and the appropriate utility provider. 

B. The SUBCONTRACTOR shall preserve and protect groundwater-monitoring wells. 

3.02 CLEARING AND GRUBBING 

A. The SUBCONTRACTOR shall remove vegetation and incorporate with the grade fill 
within defined limits of waste boundary, as shown on the design drawings, at the 
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location(s) specified by the CONTRACTOR. Vegetation to be removed and incorporated 
includes grasses and other perishable or degradable organic matter. Settlement 
calculations include an assumption of waste material at a mid-level organic content; 
therefore, leaving some grubbed material within the regrade material is acceptable. 

***END OF SECTION*** 
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SPEC-02200-0982 
GEOTECHNICAL TESTING 

PART1 GENERAL 

1.01 SUMMARY 

A. Specifications and guidelines for the geotechnical testing of the soils to be used during 
construction. Soils to be tested include: 

1. Regrade material (Rocky Flats Alluvium) 

2. Buttress fill material 

3. Soil cover material (Rocky Flats Alluvium) 

B. All activities performed by the SUBCONTRACTOR shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. D 422 Standard Test Method for Particle Size Analysis of Soils 

2. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (Standard Proctor) 

D 4318B Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils (Atterberg Limits) 

3. 

4. D 55 19 Standard Test Method for Particle Size Analysis of Natural Man-Made 
Riprap Materials 

B. Relevant Publications: 

1. 

2. 

U.S. EPA (2002), Technical Guidance for RCRA/CERCLA Final Covers. 

U.S. EPA (1 993), Technical Guidance Document, Quality Assurance and Quality 
Control for Waste Containment Facilities EPAl600lR-93I182. 

3. R.M. Koerner (1 999), Designing with Geosynthetics. 

1.03 DEFINITIONS 

A. CONTRACTOR - Kaiser-Hill Company, L.L.C. 

B. CTR - Contractor Technical Representative 
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1.04 

1.05 

C. Geotechnical Laboratory (TESTING LABORATORY) - Party, which is independent 
from the MANUFACTURER, responsible for conducting laboratory tests on samples 
prior to construction, under the direction of the CONTRACTOR. 

D. SUBCONTRACTOR - Company performing construction activities. 

SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR, the Quality Control Site Manager (QCSM), and Construction Quality 
Assurance Engineer (CQAE) in accordance with Section 01305 SUBMITTAL 
PROCEDURES: 

1. Prior to and after testing: 

a. Information ftom the selected quarry or borrow area for the Rocky Flats 
Alluvium. At a minimum, location, quantity, and geotechnical data. 

b. Information ftom the selected quarry or borrow area for the buttress fill 
material. At a minimum, location, quantity and geotechnical data. 

C. TESTING LABORATORY results for the tests described in Part 3.03. 

2. Submit in accordance with Section 01305 SUBMITTAL PROCEDURES. 

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. 

PART 2 PRODUCTS 

2.01 REGRADE MATERIAL - Soil as defined in Section 02221 and characterized in conformance 
with Section 02200. 

2.02 BUTTRESS FILL MATERIAL - Soil as defined in Section 02221 and characterized in 
conformance with Section 02200. 

2.03 SOIL COVER MATERIAL - Soil as defined in Section 0222 1 and characterized in conformance 
with Section 02200. 

PART 3 EXECUTION 

3.01 SUBMIT MATERIALS TO TESTING LABORATORY 

A. Upon consultation with the CONTRACTOR, submit samples from quarry or borrow area 
to characterize the material. If borrow area is within the RFETS, coordinate sampling 
effort with CONTR4CTOR. 
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3.02 GEOTECHNICAL TESTS a 
A. TESTING LABORATORY will conduct the following tests for Buttress fill Material and 

Soil Cover Material, as defined in Section 0222 1. Tests to be conducted at fiequencies in 
accordance with the approved QNQC Plan include: 

' 1. D 422 Standard Test Method for Particle Size Analysis of Soils 

2. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (Standard Proctor) - if applicable 

3. D 4318B Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils (Atterberg Limits) 

D 5519 Standard Test Method for Particle Size Analysis of Natural Man-Made 
Riprap Materials 

4. 

B. TESTING LABORATORY results to be submitted to CONTRACTOR for possible 
design modifications. 

***END OF SECTION*** 
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SPEC-02221-0983 
EARTHWORK 

PART 1 GENERAL 

1.01 SUMMARY 

A. This section includes definitions of materials, required submittals, and procedures that 
will be required to place regrade material, soil cover material, and buttress fill material. 
Drain rock is covered under Specification Section 02222 DRAIN ROCK. 

1.02 DEFINITIONS 

A. INTERIM COVER SOILS 

Any materials generated from breaking the plane of the existing Interim Cover of the 
landfill for purposes of manipulating the surface contours or elevations of the Interim 
Cover in order to establish initial slopes or contours required in accordance with the 
design drawings. 

B. REGRADEMATERIAL 

Rocky Flats Alluvium (RFA) soil ffom a CONTRACTOR-approved borrow source 
which does not contain waste materials, ice, organic soils, vegetation, wood, peat, or 
other unsuitable material as determined by the QCSM. Regrade material shall be a 
material that is readily capable of being compacted in accordance with the test fill 
program discussed in Specification Section 01 110 SUMMARY OF WORK. The regrade 
material will be used to reach the slope and contours of the Drawings. 

C. BUTTRESS FILL MATERIAL 

Soil fiom a CONTRACTOR-approved borrow source which does not contain waste 
materials, ice, organic soils, vegetation, wood, peat, or other unsuitable material as 
determined by the QCSM, and meets gradation listed in Table A of this section. Buttress 
fill material shall be a material that is readily capable of being compacted as an 
engineered fill, as defined by geotechnical testing performed in accordance with Section 
02200 GEOTECHNICAL TESTING, It will be used to construct the buttress. 

D. SOIL COVER MATERIAL 

RFA fiom a CONTIMCTOR-approved borrow source. 

E. GEOGRID 

A biaxial polymeric grid formed by a regular network of integrally connected tensile 
elements with apertures of sufficient size to allow interlocking with surrounding soil, 
rock, or earth to function primarily as reinforcement. Use Tensar BX1200 or equivalent. 
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1.03 

1.04 

SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR in accordance with Section 01305 SUBMITTAL PROCEDURES: 

1. Proposed Equipment 

2. Geotechnical test results demonstrating soil source compliance with this 
specification and the Construction QNQC Plan. 

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

The work will be monitored and tested at the appropriate fiequencies in accordance with 
the requirements of the approved QNQC Plan. 

B. 

PART 2 MATERIALS 

2.0 1 

2.02 

2.03 

2.04 

REGRADE MATERIAL 

A. Supply per definition above. 

BUTTRESS FILL MATERIAL 

A. Supply per definition above. 

SOIL COVER MATERIAL 

A. Supply per definition above. 

GEOGRLD 

A. Supply per definition above. 

B. The SUBCONTRACTOR shall check the geogrid upon delivery to verify that the proper 
material has been received. The geogrid shall be inspected by the CONTRACTOR to be 
fiee of flaws or damage occurring during manufacturing, shipping, or handling. 

C. Store to prevent excessive mud or other deleterious materials from coming in contact 
with and affixing to the geogrid materials and at temperatures above -20 degrees F. 
Geogrid materials should not be left directly exposed to sunlight for a period longer than 
recommended by the manufacturer. 
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PART 3 EXECUTION 

3 .O 1 PREPARATION 

A. Before commencement of construction of the soil cover, the area shown on the Drawings 
shall be prepared in accordance with the following: 

1. Place temporary erosion protection as required per Section 02228 EROSION 
CONTROL. 

2. Clear and grub in accordance with Specification Section 021 10 SITE 
PREPARATION. 

3. The landfill regrade cut and fill depth, thicknesses, and elevations shown in the 
drawings shall be established in accordance with standard construction staking 
practice and to tolerances established in this section. and in accordance with 
Section 01 722 FIELD ENGINEERING. All staking shall be maintained as 
required to support construction activities necessary to establish the landfill 
regrade surface as portrayed in the project Design Drawings. 

4. Assure fill area is not impacted by ice, snow, andor frozen material prior to 
beginning placement. 

3.02 EXCAVATIONREGRADING 

A. Regrade materials will be placed and compacted into the fill areas shown on the 
drawings. 

1. During excavation of materials from or within the existing interim cover of the 
Landfill, follow all instruction and requirements of the Work Control 
Document(s) and Radiation Work Permit (RWP) as they relate to the exposure 
and monitoring of waste, and subsequent decontamination procedures as 
appropriate. 

2. All regraded waste material will be thoroughly compacted with an 
825 compactor or similar equipment. All areas where waste has been exposed 
will be compacted. 

3. Placement of REGRADE MATERIAL may be required to maintain positive 
drainage if excavation extends beyond the limit of excavation shown on the 
Drawings or below excavation grades shown. Regrade material shall be placed 
in accordance with Section 3.04 of this Specification and as such to facilitate the 
placement of overlying fill and cover materials. If saturated soiVmateria1 is 
encountered at a depth greater than 2 feet, placement of bridging materials (e.g., 
washed rock in excess of 1-1/2 inch minimum dimension) in the area, or other 
methods approved by the DESIGNER to improve bearing capacity will be 
performed. 

3.03 DEWATERING 

A. If dewatering is required, the following procedure shall be initiated: 
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1. If necessary, provide surface water pumps, hoses and other necessary equipment 
and labor to keep excavation free of standing water. Water coming in contact 
with soil shall be collected and disposed per site procedures. 

3.04 REGRADE WASTE PLACEMENT 

A. For the execution of the waste regrade preparation cut and fill program, the following 
placement procedure shall be initiated where placement is required: 

1. Begin construction of regrade fill at lowest point of fill below grade and 
construct in layers by spreading and leveling material during placement. Spread 
individual layers to uniform thickness throughout and approximately parallel 
with finished grade within current working area of fill placement. Step transition 
between work areas as filling progresses to prevent vertical joints within fill. 

2. Place waste materials in approximately 1 -foot lifts within current working area of 
waste. 

3. Compact waste with a minimum of 3 passes of the compaction equipment. 

4. Where waste material consists of rock, rubble, or waste material of such size as 
to render placing in 1 -foot layers impractical, material may be placed in layers 
not exceeding in thickness the approximate average size of larger materials 
provided individual pieces are so placed that there will be no nesting and voids 
are filled with smaller soil or waste materials. 

5. Do not place frozen materials and do not place materials on frozen surfaces. 
Frozen materials are defined as soil with a temperature less than 32OF or 
containing visible ice crystals. 

6. Regrade waste material within limits of waste shown on the Drawings. 

7. Decontamination of equipment will be evaluated by Industrial Hygiene Staff and 
Radiological Operations Staff on a case by case basis. 

3.05 REGRADE MATERIAL PLACEMENT 

A. For the execution of the regrade preparation cut and fill program, the following 
placement procedure shall be initiated where placement is required: 

1. Begin construction of regrade fill at lowest point of fill below grade and 
construct in layers by spreading and leveling material during placement. Spread 
individual layers to uniform thickness throughout and approximately parallel 
with finished grade within current working area of fill placement. Step transition 
between work areas as filling progresses to prevent vertical joints within fill. 

2. Place materials uniformly in maximum 1-foot loose lifts within current working 
area of fill placement. 

3. Compact REGRADE MATERIAL in accordance with the test fill program 
discussed in Specification Section 01 110 SUMMARY OF WORK observed and 
documented by the QCSM. 
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4. Maintain lifts to provide positive drainage away from construction. 

5 .  Do not place frozen materials and do not place materials on frozen surfaces. 
Frozen materials are defined as soil with a temperature less than 32’F or 
containing visible ice crystals, or clods of frozen soil larger than 4 inches in any 
direction. 

6. Saturated soil shall be spread over an area to receive fill and shall be allowed to 
air dry to a sufficient state that it may be compacted and may serve as adequate 
material for placement of overlying fill and cover materials. 

7. A minimum of 1 foot of REGRADE MATERIAL will be required to separate 
waste material from DRAIN ROCK. 

3.06 BUTTRESS FILL MATERIAL PLACEMENT 

A. For the execution of the buttress fill construction, the following placement procedure 
shall be initiated: 

1. Place buttress fill material in accordance with this Specification and the approved 
Design Drawings. 

2. The footprint surface shall be prepared by stripping and removing vegetation, 
root matter, and other organics and deleterious materials from the buttress 
foundation area, as shown on the Drawings. In addition to stripping, soft, 
unconsolidated fine-grained alluvium materials (such as Unified Soil 
Classification System CH, CL, and ML materials), particularly highly plastic 
clays, shall be removed to a finddense condition judged suitable for the buttress 
foundation, as determined in the field during construction by a site engineer or 
geologist using ASTM D 2488. The final foundation surface shall be in a... 
condition to accept installation of the geogrid per the manufacturer’s 
recommendation and is anticipated to be a relatively dense granular material 
(such as Unified Soil Classification System SC or GC, SW or SP, or GW or GP 
materials). The anticipated average excavation depth for foundation preparation 
is 2 feet. The final excavation depth and requirements are subject to adjustment 
in the field during construction as determined by a site engineer or geologist. All 
final foundation surfaces shall be approved by the site engineer or geologist prior 
to placement of materials for buttress and blanket drain construction. 

3. Install Tensar BX1200 or equivalent biaxial geogrid on the base of the sub- 
excavation per manufacturer’s recommendations. The geogrid shall be laid 
smooth and fiee of tension, stress, folds, wrinkles, or creases. If more than one 
strip is necessary, the geogrid strips shall be overlapped and installed per the 
geogrid manufacturer’s recommendations. If repairs are necessary, follow 
manufacturer’s recommendations. 

4. Place drain rock according to Specification Section 02222 DRAIN ROCK and 
Design Drawings. 

5.  Place materials in 1-foot lifts to accommodate establishing grade of the final 
surface and to account for settlement due to grading. Ensure that the material 
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meets the gradation listed in Table A of this section. If necessary, remove larger 
cobbles and break down clods. In general, the buttress fill material will meet the 
physical characteristics of the “pit fine” soils detailed in Appendix G of the 
Design. 

TABLE A 

I Sieve Size I Percent Finer 
0.75 in. 1 00.0 I 

I #60 I 35 - 45 
#loo 30 - 40 

I I #200 20 - 30 I 
6.  See QAfQC Plan Table 7.1 for buttress fill soil testing requirements. 

7. Materials shall be placed at a final compaction of 95 percent standard Proctor dry 
density (ASTM D698) with a moisture requirement of *Z percent of the optimum 
moisture content (OMC) as measured by standard Proctor density (ASTM D698). 

8. Where density testing is required by the Specifications, either nuclear density 
meter, sand cone, or rubber balloon test methods will be used for the field testing 
of the in-situ dry unit weight and moisture content of the in-place, compacted fill. 
One sand cone test (ASTM D 1556) or rubber balloon test (ASTM D 2 167) and 
one laboratory moisture content (ASTM D 2216) test will be conducted per 
20 nuclear density tests (ASTM D 2922) to calibrate the results of the nuclear 
density meter. If consistent calibration is demonstrated, fiequencies may be 
reduced. Allowable moisture and dry density correlation deviation limits are 
presented in the Specifications. Any discrepancies between test results will be 
resolved by the QCSM and the Site Quality Assurance Manager (SQAM) .  

9. If an in-place density test result fails to meet the Specifications, a confirmatory 
test will be performed immediately adjacent to the failed test. If the confirmatory 
test meets or exceeds the Specifications, a second confirmatory test will be 
performed at a second location immediately next to the failed test. If the second 
confirmatory test also meets or exceeds the Specifications, the area will be 
declared as meeting project Specifications and the confirmatory tests will be 
reported. If either confirmatory test fails to meet the Specifications, additional 
testing as defined by the QCSM and SQAM will be performed to identifL the 
limits of the area that does not meet project Specifications. These areas will be 
reworked or the failing soils will be removed and replaced, and retesting will be 
performed until passing results are obtained. 
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3.07 SOIL COVER MATERIAL PLACEMENT 

A. For the execution of the final grade preparation program, the following placement 
procedure shall be initiated: 

1. Place soil cover material (RFA) in accordance with this Specification and the 
approved Design Drawings. The QCSM must verify the underlying surface is 
clean, free of all foreign substances, is maintained in a satisfactory condition, and 
accepted by the SQAM prior to the placement of SOIL COVER MATERIAL. 

2. Limit construction traffic to avoid over-compaction. 

3. Evenly spread materials on the top surface to match final grading requirements as 
depicted in the Design Drawings using a Caterpillar low-ground pressure (LGP) 
D-6 bulldozer (or equivalent). The final required thickness of the final cover soil 
layer will be a minimum of 2 feet. The verification of final thickness will be by 
surveying. The diversion berms will be constructed at the same time as the cover 
soil to avoid soil compaction. 

3.08 SOIL PLACEMENT FOR DIVERSION BERMS 

A. For the construction of the diversion berms, the following placement procedure shall be 
initiated: 

1. Place soil cover material (RFA) in accordance with this Specification and the 
approved Design Drawings. 

2. Limit construction traffic to avoid over-compaction. 

3. Evenly spread materials on the top surface to match final grading requirements as 
depicted in the Design Drawings using a Caterpillar low-ground pressure .(LGP) 
D-6 bulldozer (or equivalent). The diversion berms will be constructed at the 
same time as the cover soil to avoid soil compaction. 

4. Erosion control materials will be placed immediately after construction of the 
diversion berms as per Design Drawings, Specifications and manufactures 
recommendations. 

3.09 FIELD QUALITY ASSURANCE/QUALITY CONTROL 

A. Grade Fill Placement and Compaction 

1. In accordance with the Construction QNQC plan. 

B. Tolerances 

1. See Specification Section 0 13 10 CONSTRUCTION SURVEYING for 
tolerances. 

SPEC-0222 1-0983-7 



C. Final Grades 

1. In accordance with the QNQC Plan, the completed design subgrades shall be 
surveyed by CONTRACTOR and approved by the QCSM and SQAM before 
further placement of cover materials. 

***END OF SECTION*** 
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SPEC-02222-0984 
DFLUN ROCK 

PART 1 GENERAL 

1.01 SUMMARY 

A. This Specification section covers the supply, installation, and testing of materials for use 
in construction of the buttress fill drain rock as indicated in the Design Drawings. All 
activities performed by the SUBCONTRACTOR shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. The publications listed below form a part of the Specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the referenced test methods shall be used in all cases. 

1. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

a. ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 

b. ASTM C 127 Specific Gravity and Absorption of Coarse Aggregates 

C. ASTM C 13 1 Resistance to Degradation of Small-size Coarse Aggregate 
by Abrasion and Impact in the Los Angeles Machine 

d. ASTM C 136 Method for Sieve Analysis of Fine and Coarse Aggregates 

e. ASTM D 2938 Standard Test Method for Unconfined Compressive 
Strength of Intact Rock Core Specimens 

1.03 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 0 1305 SUBMITTAL 
PROCEDURES: 

1. Suppliers’ Test Results demonstrating compliance with Part 2 of this 
Specification. 

1.04 EQUIPMENT 

A. All equipment and tools used in the performance of the work will be subject to approval 
by the CONTRACTOR before the work is started and shall be maintained in satisfactory 
working condition at all times. 
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1 .05 CONSTRUCTION QUALITY ASSWCEIQUALITY CONTROL 

2 
1.5 
1 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

100 
90- 100 
20-55 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC plan. 

~ 

I 0-15 
0-5 

0.75 
0.375 

PART 2 PRODUCTS 

2.01 DRAINROCK 

A. Properties: 

1. Stone used for drain rock shall be hard, dense, subangular in shape, resistant to 
weathering, and fiee from seams, cracks, or other structural defects. The drain 
rock must be well sorted gravel coarse to fine, falling within the limits of the 
gradation requirements, given in Table A: 

Table A 
Sieve Sue (inches) I Percent Finer I 

2. See QNQC Table 7.1 for drain rock testing requirements. 

B. Control of gradation will be by supplier’s sieve analysis in accordance with the QNQC 
Plan. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Areas on which drain rock materials will be placed shall be graded and dressed to lines 
and grades shown on drawings and in accordance with Section 02 I 10 SITE 
PREPARATION and Section 0222 1 EARTHWORK. Eroded or washed out areas shall 
be repaired prior to placement of material. 

3.02 DRAIN ROCK MATERIAL 

A. General 

1. Drain rock material shall be placed on the approved regrade surface within the 
limits and thickness shown on the drawings or as staked in the field. See 
Specification Section 013 10 CONSTRUCTION SURVEYING for tolerances. 
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B. Placement 

1. Prior to placement, the QCSM must ensure that the underlying surface is in 
satisfactory condition and accepted by the SQAM. Drain rock material shall be 
spread uniformly and approved by QNQC personnel to the slope lines, 
thickness, and grades indicated on the Drawings or as directed. 

***END OF SECTION*** 
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SPEC-02223-0985 
GEOTEXTILE 

PART 1 GENERAL 

1.01 SUMMARY 

A. CONTRACTOR shall furnish all geotextile, labor, incidental materials, tools, 
supervision, transportation, and installation equipment necessary for the installation of 
geotextile, as specified herein, and as shown on the Drawings. 

1.02 REFERENCES 

A. ASTM D 5261 Standard Test Method for Measuring Mass per Unit Area of Geotextiles 

B. ASTM D 4632 Standard Test Method for Grab Breaking Load and Elongation of 
Geotextiles 

C. ASTM D 4533 Standard Test Method for Index Trapezoidal Tearing Strength of 
Geotextiles 

D. ASTM D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes and Related Products 

E. ASTM D 4491 Standard Test Method for Water Permeability of Geotextiles by 
Permittivity 

F. ASTM D 475 1 Standard Test Method for Determining Apparent Opening Size of a 
Geotextile 

G. ASTM D 4354 Standard Practice for Sampling of Geosynthetics for Testing 

H. ASTM D 4759 Standard Practice for Determirig the Specifications Conformance of 
Geosynthetics 

1.03 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 01 305 SUBMITTAL 
PROCEDURES: 

1. The SUBCONTRACTOR shall provide the CQAE with a written certification or 
manufacturers quality control data which displays that the geotextile meets or 
exceeds minimum average roll values (MARV) specified herein. 

1.04 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 
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B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC plan. 

-Apparent opening size I SieveNo. I ASTMD4751 I 540,000ft2 1 80 
Permittivity sec-' I ASTMD4491 I 540,000ft2 I 1.4 

PART 2 PRODUCTS 

2.01 GEOTEXTILE 

A. The nonwoven needle-punched geotextile specified herein shall be made fiom 
polypropylene staple or continuous fiber. 

B. 

C. 

The geotextile shall be manufactured fiom first-quality virgin polymer. 

The geotextile shall be able to withstand direct exposure to ultraviolet radiation fiom the 
sun for up to 15 days without any noticeable effect on index or performance properties. 

D. Geotextile shall meet or exceed all material properties listed in Table A. 

MARV required for the 8-ounce nonwoven, needle-punched geotextiles are listed in Table A: 

Mass per unit area I oz/yd2 I ASTMD5261 I 9 0 , 0 0 0 ~  I 8 
Grab tensile streneth I lb I ASTMD4632 I 90.000 f? I 205 I 

I Grab elongation % I ASTMD4632 I 90,OOOft' I 50 I 
Puncture Streneth lb 

Permeability I c d s e c  I ASTMD4491 I 540,OOOftz I 0.30 
Water flow rate g p d f t 2  I ASTMD4491 I 540,000ft2 I 85 

Notes: 
oz = ounces 
yd2 = square yard 
sec-' = second 

Ib = pound 
% = percent 
ft2 = square foot 

cm = centimeters 
gpm = gallons per minute 
sec = second 

PART 3 EXECUTION 

3.01 TRANSPORT 

A. Transportation of the geotextile shall be the responsibility of the SUBCONTRACTOR. 

B. During shipment, the geotextile shall be protected from exposure to ultraviolet light, 
precipitation, mud, dirt, dust, puncture, or other damaging or deleterious conditions. 

C. Upon delivery at the job site, the SUBCONTRACTOR shall ensure that the geotextile 
rolls are handled and stored in accordance with the manufacturer's instructions to prevent 
damage. 
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3.02 QUALITYASSURANCE 

A. The work will be monitored and tested at the appropriate fiequencies in accordance with 
the requirements of the approved QNQC Plan. The SUBCONTRACTOR shall account 
for these monitoring and testing activities in the construction schedule. 

1. The QCSM and SQAM shall examine the geotextile rolls upon delivery to the 
site and report any deviations fiom project specifications to the CONTRACTOR. 

3.03 INSTALLATION 

A. 

B. 

C. 

D. 

E. 

F. 

G .  

H. 

1. 

Should the SUBCONTRACTOR damage the geotextile to the extent that it is no longer 
usable as determined by these Specifications or by the Engineer, the 
SUBCONTRACTOR shall replace the geotextile at his own cost. 

The geotextile shall be installed to the lines and grades as shown on the contract 
Drawings and as described herein. 

The geotextile shall be rolled down the slope in such a manner as to continuously keep 
the geotextile in tension by self weight. The geotextile shall be securely anchored in an 
anchor trench where applicable or by other approved or specified methods. 

In the presence of wind, all geotextiles shall be weighted by sandbags or approved 
equivalent. Such anchors shall be installed during placement and shall remain in place 
until replaced with cover material. 

The SUBCONTRACTOR shall take necessary precautions to prevent damage 'to adjacent 
or underlying materials during placement of the geotextile. Should damage to such 
material occur due to the fault of the SUBCONTRACTOR, the latter shall repair the 
damaged materials to the satisfaction of the Engineer. 

During placement of the geotextile, care shall be taken not to entrap soil, stones or 
excessive moisture that could hamper subsequent seaming of the geotextile as judged by 
the Engineer. 

The geotextile shall not be exposed to precipitation prior to being installed and shall not 
be exposed to direct sunlight for more than 15 days after installation. 

The geotextile shall be covered as soon as possible after installation and approval. 
Installed geotextile shall not be left exposed for more than 15 days. 

Material overlying the geotextile shall be carefully placed to avoid wrinkling or damage 
to the geotextile. 

***END OF SECTION*** 
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SPEC-022274986 
EROSION MATTING 

ATTACHMENTS: Staple Patterns “A” through “ E  from North American Green 

PART1 GENERAL 

1.01 

1.02 

1.03 

SUMMARY 

A. This Specification section covers the supply and installation of erosion controls for the 
channels and slopes of the embankments as shown on the Drawings. All activities 
performed by the SUBCONTRACTOR at any tier shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

B. General erosion control matting for construction will be dictated by WETS erosion 
control procedures. 

REFERENCES 

A. The publications listed below form a part of this specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the reference test methods shall be used in all cases. 

1. American Society for Testing and Materials (ASTM) 

a. ASTM D 1682 Standard Test Method for Measuring Tensile Strength 
and Percent Strength Retention of Material after 1000 hours of Exposure 
in Xenon-Arc Weatherometer 

b. ASTM D 4355 Standard Test Method for Deterioration of Geotextiles 
from Exposure to Ultraviolet Light and Water (Xenon-Arc Type 
Apparatus) 

C. ASTM D 5035 Standard Test Method for Breaking Force and Elongation 
of Textile Fabrics (Strip Method) 

d. ASTM D 5 199 Standard Test Method for Measuring Thickness of 
Textile Materials 

e. ASTM D 5261 Standard Test Method for Mass Per Unit Area of 
Geotextiles 

GENERAL 

A. The SUBCONTRACTOR shall implement the storm water pollution prevention 
measures specified in this section and in Section 02228 EROSION CONTROL in a 
manner which will ensure that soils are retained on-site. 
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1.04 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR, the QCSM, and the CQAE in accordance with Section 01305 
SUBMITTAL PROCEDURES: 

1. Manufacturing, Sampling, and Testing 

a. Prior to scheduled use, erosion mat manufacturer's quality control 
manual, including instructions for storage, handling, installation, 
seaming, and repair. 

2. Erosion Mat 

a. Manufacturer's Certificate of Compliance stating that the erosion mat 
meets the requirements of this section. This submittal shall include 
copies of manufacturer's quality control test results. The Certificate of 
Compliance shall be attested to by a person having legal authority to bind 
the erosion mat manufacturing company. 

1.05 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC plan. 

PART 2 PRODUCTS 

2.0 1 SYNTHETIC EROSION CONTROL MATERIALS 

A. The synthetic erosion control shall be North American Green (NAG) C 125 or equivalent. 
The coconut fiber shall be evenly distributed over the entire area of the mat. The blanket 
shall be covered on the top and bottom with heavyweight polypropylene netting having 
ultraviolet additives to delay breakdown and an approximate 0.625 x 0.625 inch (1.59 x 
1.59 centimeter [cm]) mesh size. Table A contains further physical properties of the C125 
erosion control blanket. 
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Table A 
I Material Content I 

Coconut Fiber 

Netting 

Thread 

100% (0.50 lb./yd2) 
Both sides, heavyweight W-stabilized 
(3 lb/l,OOO f? approximate weight) 
1 OO% hlack nnlvnronvlene 

Width 
Length 
Weight 
Area 
Stitch spacing 

B. Permanent erosion control material shall be NAG C350 and/or P550 or equivalent at 
locations as shown on the Drawings. 

6.67 feet 
108 feet 
40 pounds +/- 10 percent 
80 yd2 
1.5 inches 

The matrix shall be evenly distributed across the entire width of the matting and stitch 
bonded between a super-heavy-duty UV-stabilized bottom net with 0.50 x 0.50 inch 
(1.27 x 1.27 cm) openings, an ultra-heavy-duty W stabilized, dramatically corrugated 
(crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The 
corrugated netting shall form prominent, closely spaced ridges across the entire width of 
the mat. 

All mats shall be manufactured with a colored thread stitched along both outer edges 
(approximately 2-5 inches [5-12.5 cm] from the edge) as an overlap guide for adjacent 
mats. 

PART 3 EXECUTION 

3.01 INSTALLATION OF SYNTHETIC EROSION CONTROL MATERIAL IN CHANNELS 

A. Placement 

1. Begin 10 feet back from the top of the channel by anchoring the blanket in a 
6-inch deep by 6-inch wide trench. Staple into trench and backfill per 
manufacturer’s recommendations. 

2. Roll center blanket in direction of water flow on bottom of channel. 

3. Place blankets end over end (shingle style) with a 6-inch overlap. Use a double 
row of staggered staples 4 inches apart (or an alternative method approved 
through the RFI process) to secure blankets. 

4. Full-length edge blankets at top of side slopes must be anchored in 6-inchdeep 
by 6-inch-wide trenches. Staple into trench and backfill per manufacturer’s 
recommendations. 

5. Blankets on side slopes must be overlapped 4 inches (2 inches for NAG C350 
matting) over the center blanket and stapled. 
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3.02 

3.03 

6. Staple the entire length over the width of the channel. Staple pattern “ E  will be 
used for both east and west channels. All erosion blankets shall receive staples 
as shown on the Drawings. See Section 3.04 for staple patterns. 

The terminal end of the blankets must be anchored in a 6-inch-deep by 6-inch- 
wide trench. Staple into trench and backfill per manufacturer’s recommendations. 

7. 

INSTALLATION OF SYNTHETIC EROSION CONTROL MATERIAL. ON SLOPES 

A. Placement 

1. Place erosion mat (C125, C350, P550, or equivalents) in the areas shown on the 
Design Drawings. 

Begin 10 feet back fiom the top of the slope by anchoring the blanket in a 6-inch- 
deep by 6-inch-wide trench. 

Staple into trench and backfill per manufacturer’s recommendations. 

Roll the blankets down or horizontally across the slope. 

The edges of parallel blankets must be stapled with approximately 5-inch 
overlap. 

When blankets must be spliced down the slope, place blankets end over end 
(shingle style) with approximately 4-inch overlap. Water should flow from 
upslope mat onto downslope mat without flowing under. Staple through 
overlapped area, approximately 12 inches apart. 

Staple the entire length over the width of the slope. Use the recommended staple 
pattern from paragraph 3.03 based on application, slope, and slope length (or an 
alternative method approved through the RFI process). 

2. 

3. 

4 

5. 

6. 

7. 

STAPLE PATTERNS 

A. General 

1 .  Table B lists staple patterns shall be used for erosion control materials placed on 
slopes. 
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a. Staple Pattern “A” 

0.7 staples per square yard using 6-inch, 1 1 -gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 6.0-foot intervals and staggered along 
the shorter edge at 6.5-foot intervals. See the Staple Pattern Template at 
the end of this Specification. 

b. Staple Pattern “B” 

1.15 staples per square yard using 6-inch, 1 1 -gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 6-foot intervals and staggered along the 
shorter edge at 3-foot intervals and 1.5-foot intervals from the edge. See 
the Staple Pattern Template at the end of this Specification. 

C. Staple Pattern “C” 

1.7 staples per square yard using 6-inch, 1 1 -gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 4-foot intervals and staggered along the 
shorter edge at 2-foot intervals and 1.5-foot intervals from the edge. See 
the Staple Pattern Template at the end of this Specification. 

d. Staple Pattern “D’ 

3.4 staples per square yard using 6-inch, 1 1-gauge wire “ U  staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 2-foot intervals and along the shorter 
edge at 20-inch intervals. See the Staple Pattern Template at the end of 
this Specification. 
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e. Staple Pattern “E” 

3.75 staples per square yard using &inch, 1 1-gauge wire “ U  staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 2-foot intervals. Short edge rows shall 
alternate between 20-inch intervals starting at the edge and 20-inch 
intervals starting from an additional staple placed 10 inches from the 
edge. See the Staple Pattern Template at the end of this Specification. 

3.04 MAINTENANCE 

A. The SUBCONTRACTOR shall maintain the temporary and permanent vegetation, 
erosion and sediment control measures, and other protective measures in good and 
effective operating condition by performing routine inspections to determine condition 
and effectiveness, by restoration of destroyed vegetative cover, and by repair of erosion 
and sediment control measures and other protective measures as per WETS erosion 
control procedures. 

***END OF SECTION*** 
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ATTACHMENT 

STAPLE PATTERNS “A” THROUGH “E” FROM 
NORTH AMERICAN GREEN 



STAPLE PATTERN GUIDE 

1 *2"-5" (5cm-12.5cm) @ 
*2"-5" (5cm- 12.5cm) -1 

6' 

II 0 I I I  
I I 
I I 

0.7 STAPLES PER SQ. YD. 
(0.8 STAPLES PER SQ. M) 

For blankets with the optional North American 
Green DOT Systemm place staples/stakes 
through each of the BLUE colored dots. 

0 i *2"-5" (5cm-12.5crn) 1 @ *2"-5" (5cm-12.5cm) 1 

NORTH 
AMERICAN 

GREEN 
14649 HIGHWAY 41 NORTH 

EVANSVILLE, IN 47725 
USA 1-800-772-2040 

CANADA 1-800-448-2040 
www.nagreen.com 

+ + *2"-5" (5cm- 12.5cm) 

1.6' (0.5m) 

3' (p9m) L S e a m  Stitchm Seam Stitchm 

6' (1.8m) 

u 1 . 6 *  (0.5m) 1 1  
0 

0 

0 

1.15 STAPLES PER SO. YD. 1.7 STAPLES PER SO. YD. 
(1.35 STAPLES PER SQ. M) (2.0 STAPLES PER SO. M) 

For blankets with the optional North American For blankets with the optional North American 
Green DOT System" place staples/stakes Green DOT System" place staples/stakes 
through each of the RED colored dots. throucth each of the GREEN colored dots. 

4 
( 

B o o 0 P  
A n n  
v w w  

3.4 STAPLES PER SO. YD. 
(4.1 STAPLES PER SO. M) 

Green DOT System" place staples/stakes 
through each of the WHITE colored dots. 

For blankets with the optional North American 

3.75 STAPLES PER SO. YD. 
(4.5 STAPLES PER SO. M) 

Green DOT System" place staples/stakes 
For blankets with the optional North American 

through each of the YELLOW colored dots. 

*Location of Seam StitchWwill vary depending on North American Green product type: 
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SPEC-02228-0987 
EROSION CONTROL 

PART1 GENERAL 

1.01 SUMMARY 

A. Specifications for erosion control components and their installation. All activities 
performed by the SUBCONTRACTOR shall be in accordance with all applicable 
Federal, State, and local laws and regulations and WETS erosion control procedures. 

1.02 REFERENCES 

A. The publications listed below fo& a part of this specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the reference test methods shall be used in all cases. 

1. American Society for Testing and Materials (ASTM) 

a. ASTM D 3786 Hydraulic Bursting Strength of Knitted Goods and 
Nonwoven Fabrics - Diaphragm Bursting Strength Tester Method 

ASTM D 4439 Standard Terminology for Geotextiles 
\ 

b. 

c. ASTM D 4491 Water Permeability of Geotextiles by Permittivity 

d. ASTM D 4533 Trapezoid Tearing Strength of Geotextiles 

e. ASTM D 4632 Grab Breaking Load and Elongation of Geotextiles 

f. ASTM D 475 1 Determining Apparent Opening Size of a Geotextile 

g. ASTM D 4873 Identification, Storage, and Handling of Geotextiles 

1.03 GENERAL 

A. The SUBCONTRACTOR shall implement the storm water pollution prevention 
measures specified in this section, and outlined in the Work Control Document(s) in a 
manner which will ensure that all soils are retained on-site. 

1.04 EROSION AND SEDIMENT CONTROLS 

A. The controls and measures required by the SUBCONTRACTOR are described below. 

1. Stabilization Practices 

The stabilization practices to be implemented shall include geotextiles, erosion 
control mats, and preservation of mature vegetation. 
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2. 

.- 

Structural Practices 

Structural practices shall be implemented as per WETS erosion control 
procedures to divert flows fiom exposed soils, temporarily store flows, or 
otherwise limit runoff and the discharge of pollutants from exposed areas of the 
site. Structural practices shall be implemented in a timely manner during the 
construction process to minimk erosion and sediment runoff. Structural 
practices shall, as a minimum, include the following devices, as applicable: 

a. Silt Fences 

The SUBCONTRACTOR shall maintain existing silt fences and provide 
additional silt fences as necessary for temporary structural practice to 
minimize erosion and sediment runoff. Silt fences shall be properly 
instslled to effectively retain sediment immediately after completing 
each phase of work where erosion would occur in the form of sheet and 
riU erosion (e.g., clearing and grubbing, excavation, embankment, and 
grading). 

b. Straw Bales and/or Straw Waddles 

The SUBCONTRACTOR shall provide bales of straw and/or straw 
waddles as a temporary structural practice to minimize erosion and 
sediment runoff. Bales and/or waddles shall be placed to effectively 

, retain sediment immediately after completing each phase of work (e.& 
clearing and grubbing, excavation, embankment, and grading) in each 
independent runoff area. 

c. GeoRidge@ 

The SUBCONTRACTOR shall provide GeoRidges@ as a temporary 
structural practice to minimize erosion and sediment runoff. 
GeoRidgesO shall be placed to effectively retain sediment immediately 
after completing each diversion berm and side channel phases of work. 
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PART 2 PRODUCTS 

2.01 COMPONENTS FOR SILT FENCES 

A. FilterFabric 

1. The geotextile shall comply with the requirements of ASTM D 4439 and shall 
consist of polymeric filaments which are formed into a stable network such that 
filaments retain their relative positions. The filament shall consist of a long- 
chain synthetic polymer composed of at least 85 percent by weight of ester, 
propylene, or amide and shall contain stabilizers andor inhibitors added to the 
base plastic to make the filaments resistance to deterioration due to ultraviolet 
and heat exposure. Synthetic filter fabric shall contain ultraviolet ray inhibitors 
and stabilizers to provide a minimum of six months of expected usable 
construction life at a temperature range of 0 to 120 degrees F. Unless otherwise 
approved by the SQAM or CONTRACTOR, the filter fabric shall meet the 
following requirements: 

. 

Table A 
Filter Fabric For Silt Screen Fence 

B. Silt Fence Stakes and Posts 

1. The SUBCONTRACTOR may use either wooden stakes or steel posts for fence 
construction. Wooden stakes utilized for silt fence construction shall have a 
minimum cross section of 2 inches by 2 inches when oak is used and 4 inches by 
4 inches when pine is used, and shall have a minimum length of 5 feet. Steel 
posts (standard "U" or 'IT" section) utilized for silt fence construction shall have a 
minimum weight of 1.33 pounds per linear foot and a minimum length of 5 feet. 

2.02 COMPONENTS FOR STRAW BALES AND/OR WADDLES 

A. The straw in the bales and waddles shall be stalks from oats, wheat, rye, barley, or rice, 
furnished in air-dry condition. The bales shall have a standard cross section of 14 inches 
by 18 inches. All bales shall be either wire-bound or string-tied The 
SUBCONTRACTOR may use either wooden stakes or steel posts to secure the straw 
bales to the ground. Wooden stakes utilized for this purpose shall have a minimum 
dimensions of 2 inches x 2 inches in cross section and shall have a minimum length of 
3 feet. Steel posts (standard "U" or "T" section) utilized for securing straw bales, shall 
have a minimum weight of 1.33 pounds per linear foot and a minimum length of 3 feet. 
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2.03 COMPONENTS FOR GEORDGES 

A. The GeoRidge@ system comprises a series of synthetic, porous berms installed 
perpendicular to the direction of flow. The GeoRidge@ berms are constructed of a UV- 
stabilized high-density polyethylene. GeoRidge@ is designed to increase channel and 
slope roughuess to reduce flow velocity. Where soils are very loose or very firm, use 
250 mm galvanized spikes with washers. 

PART3 EXECUTION 

3.01 

3.02 

3.03 

3.04 

INSTALLATION OF SILT FENCES, STRAW BALES, AND STRAW WADDLES 

A Install as- per RFETS erosion control procedures. - 

INSTALLATION OF GEORIDGES@ 

A. GeoRidge@ shall be installed on top of the erosion control blanket for a given channel. 
For multiple GeoRidge@ panels in the same row, overlap panels by minimum 50 mm 
(2 inches). Cut a slot in the crest of the overlapping berm to allow contact between the 
foot of the berm and the soil. 

B. Anchor GeoRidge@ with a 10 inch spike. Anchor spacing depends on soil condition and 
density. Minimum recommendation is 3 anchors on the upstream side and 2 anchors on 
the downstream side. Install to prevent water fiom going around or under the 
GeoRidge@. 

C. Subsequent panels shall extend both across the bottom of the ditch and opposite the 
sideslope, as well as up the original backslope or sideslope at the distance determined by 
the Engineer. 

D. Install as per manufacturer’s recommendations if different from above. 

MAINTENANCE 

A. Maintain erosion controls as per RFETS erosion control procedures. 

INSPECTiONS 

A. General 

1. The SUBCONTRACTOR shall inspect disturbed areas of the construction site as 
per RFETS erosion control procedures. 

***END OF SECTION*** 

a 
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SPEC422454988 
STONE AND AGGREGATE MATERIALS 

PART1 GENERAL 

1.01 

1.02 

1.03 

1.04 

1.05 

SUMMARY 

A. This specification section covers the supply, installation, and testing of stone protection 
materials for the central channel as shown on the Drawings. All activities performed by 
the SUBCONTRACTOR or any subcontractor at any tier shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

REFERENCES 

A. The publications listed below form a part of the specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the referenced Test Methods shall be used in all cases. 

1. American Society for Testing and Materials (ASTM) 

a. ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 

b. ASTM C 127 Specific Gravity and Absorption of Coarse Aggregates 

c. ASTM C 13 1 Resistance to Degradation of Small-size Coarse Aggregate 
by Abrasion and Impact in the Los Angeles Machine 

d. ASTM D 422 Method for Particle Size Analysis of Soils 

S u B r n A L S  

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR in accordance with Section 01305 SUBMITTAL. PROCEDURES: 

1. Suppliers’ Test Results demonstrating compliance with Part 2 and stone geologic 
source. 

EQUIPMENT 

A. All equipment and tools used in the performance of the work will be subject to approval 
by the CONTRACTOR before the work is started and shall be maintained in satisfactory 
working condition at all times. 

CONSTRUCTION QUALITY ASSURANCWQUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document@) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC plan. 
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PART2 PRODUCTS 

2.01 MATERIALS 

A. Riprap 

1. Stone used for riprap shall be hard, dense, angular in shape, resistant to 
weathering, and free from seams, cracks or other structural defects. The stone 
shall have a specific gravity of at least 2.60. Each piece shall have its greatest 
dimension not greater than four times its least dimension. The riprap shall be 
reasonably well-graded from coarse to fine, falling within the limits of the 
gradation requirements given in Table A. 

2. Control of gradation will be by visual inspection and the supplier's gradation 
submittal as shown in Table A. 

Table A 

Notes: 
'DM = Nominal stone size 
*Based on typical rock weight 
'Equivalent spherical diameter 
4Based on specific gravity=2.60 

B. Boulders 

1. Boulders shall be hard, dense, angular in shape, resistant to weathering, and free 
from seams, cracks or other structural defects. The stone shall have a specific 
gravity of at least 2.60. Boulders shall be at least 24-inches in one dimension so 
that when buried 6-inches, 18-inches are exposed. 

PART3 EXECUTION 

3.01 PREPARATION 

A. Areas on which separation geotextile, bedding material, riprap, or boulders are to be 
placed shall be graded and dressed to limes and grades shown on the drawings and in 
accordance with Section 02 1 10 SITE PREPARATION. Eroded or washed-out areas 
shall be repaired prior to placement of material. 
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3.02 STONE 

A. General 

Riprap and boulders shall be placed within the limits shown on the drawings. 

B. Placement 

1. Riprap stone shall be placed in such manner as to produce a reasonably 
well-graded mass of rock with the minimum practicable percentage of voids. 
Riprap shall be placed to its M l  course thickness in one operation. The larger 
stones shall be well distributed and the entire mass of stones in their final 
position shall be roughly graded to conform to the gradation specified. The 
finished riprap shall be free from objectionable pockets of small stones and 
clusters of larger stones. The desired distribution of the various sizes of stones 
throughout the mass shall be obtained by selective loading of the material at the 
quarry or other source and by controlled dumping of successive loads during 
final placing and placement. Zero drop height placement procedures are to be 
utilized for riprap stone. Rearranging of individual stones by mechanical 
equipment or by hand will be required to the extent necessary to obtain a 
reasonably well-graded distribution of stone sizes as specified above. Riprap 
shall be placed from down slope to up slope to form a continuous buttress of rock 
as placement progresses. 

2. Boulders shall be spaced per the design drawings. Placement will begin with the 
excavation of a 6-inch deep hole wide enough to bury the bottom 6-inches of the 
boulder. Erosion mat per the design drawings will be placed over the hole 
followed by placement of the boulder. The erosion mat shall be scored or cut in 
the area over the hole prior to boulder placement to limit tension of the erosion 
mat The boulder will be placed so that 6-inches are buried and a minimum of 
18-inches is above grade within the channel bottom. Alternatives methods may 
be used by the SUBCONTRACTOR so long as erosion mat or other separation 
layer such as geotextile is located under the boulder. 

3.04 GROUTING 

A. Where shown on the Drawings, fill spaces between stones with cement mortar. Use 
sufficient amount of mortar to fill voids and leave face surface of stone exposed. Place 
grout from bottom to top and sweep surface with stiff broom. After grouting is 
completed, wetcure surface. 

3.05 PROTECTION 

A. The SUBCONTRACTOR shall maintain the riprap stone and boulders until accepted and 
any material displaced by any cause shall be replaced. 

***END OF SECTION*** 
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SPEC-02900-0990 
SEEDING 

PART1 GENERAL 

1.01 SUMMARY 

A. The vegetation requirements for seeding shall be as descnied in the plans referenced 
below. All activities performed by the SUBCONTRACTOR shall be in accordance with 
all applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. The following publications listed below form a part of the Specification to the extent 
referenced. The publications are referenced in the text by basic designation only. The 
most recent version of the referenced test methods shall be used in all cases. 

1. American Society for Testing and Materials 

a. ASTM D 2974 Standard Test Methods for Moisture, Ash, and Organic 
Matter of Peat and Other Organic Soils 

2. U.S. Department of Agriculture Federal Seed Act of 9 August 1939 (55 Stat. 
1275) 

3. The WETS Revegetation Plan (Jan 2004, Rev 2) 

' 1.03 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 01305 SUBMIlTAL 
PROCEDURES: 

1. 

2. 

3. 

4. 

5. 

Manufacturer's Catalog Data: 

Manufacturer's standard catalog data giving the brand names and catalog 
numbers of erosion control materials, in sufficient detail to demonstrate complete 
compliance with this section. 

Manufacturer's Instructions: 

The manufacturer's installation instructions and procedures. 

Approval of Materials: 

Material sources and material test results prior to field use. 

Certified copy of seed analysis. 

Seed bag tickets. 



1.04 

1.05 

CONSTRUCTION QUALITY ASSURANCWQUfiI’IY CONTROL 

A The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. 

B. 

DELIVERY, STORAGE, AND HANDLING 

A. Delivery 

Material used for seeding, such as seed, fertilizer, hay, hay bales, blankets, etc., shall be 
inspected upon arrival at the job site. 

B. Storage 

Seed shall be protected h m  any drying, moisture or contamination by detrimental 
material upon delivery and when being stored. 

PART 2 PRODUCTS 

2.01 

2.02 

SEED 

A. The pure live seed (PLS) mixture to be used shall be as follows: 

1. Seed Mixture: 

a. 

b. 

c. 

The seed is to be ordered as PLS. 

The seed must be certified weed-free. 

Seed is to be ordered and bagged separately by species @e., the seed 
company should deliver all the seed in separate bags by species). This 
allows Site ecologists to examine the seed for purity prior to seeding. 

Seed bag tags will be pulled off the bags and provided to the 
CONTRACTOR 

d 

B. 

NUTRIENT AMENDED SOIL/TOPSOIL 

A. 

See Attachment for additional information. 

As per the WETS Revegetation Plan (January 2004 revision 2) WETS Revegetation 
Plan. 

See Attachment for additional information. B. 

SPEC-02900-0990-2 



2.03 SOIL EROSION CONTROL MATERIAL AND STAPLES 

A. Erosion control materials shall conform to Section 02228 EROSION CONTROL 

1. Synthetic Erosion Control Materials 

2. Silt Control Fence 

3. Straw Bales 

PART3 EXECUTION 

3.01 SEEDING 

A. Seeding will take place per the current WETS Revegetation Plan. Skeding of the 
channels, diversion berms, and buttress sideslope where vegetation is required for 
permanent erosion control will be seeded with the following additional steps: 

1) The area will be ripped. 

2) A minimum of 2-inches of bottom alluvium (excavated from buttress area) will be 
placed on the surface. 

3) A DGR LGP dozer (track pressure of 4.97 psi) will be used to grade and construct the 
berms and channels to minimize overcompaction. 

4) Seed will be hand broadcast due to safety issues of using equipment on berms. 

5 )  Erosion mat will be placed per manufacturer’s recommendations. 

6) No vehicles or equipment will be allowed on the berms or in the channels without 
specific authorization &om the RM. 

B. See Attachment for additional information. 

***END OF SECTION*** 
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1.0 PROJECT DESCRIPTION 

The Original Landfill (OLF) is a 20-acre area where construction debris and general facility 

waste were placed fkom 1950 to 1968. The OLF is located on the south-facing slope just south of 

the Industrial Area pediment and borders on the northern side of Woman Creek. Accurate and 

verifiable records of the wastes placed in the landfill are not available. There is no information 

indicating that the OLF was used for routine disposal of radioactive material or other hazardous 

substance waste streams. 

The primary objective of the project is to reconfigure the landfill to improve stability, cover the 

waste with a minimum of 2 feet of soil, and provide surface water control. To achieve this 

objective, the project will include the following construction activities: regrade the existing 

slopes; add fill soil to achieve a consistent grade; cover the waste area with 2 feet of loose, un- 

compacted soil; and construct a soil buttress at the toe of the landfill. Surface water controls will 

include diversion berms and perimeter channels. Erosion control will include seeding and 

erosion mats. 

This Construction Quality Assurance (QA)/Quality Control (QC) Plan has been developed to 

reflect the level of complexity of the project. 

1-1 
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2.0 PURPOSE AND SCOPE 

QNQC for construction of the soil cover and buttress fill at the OLF (OLF Cover) will be 

conducted in accordance with this Construction QNQC Plan. This Construction QNQC Plan 

has been prepared for the Contractor (Kaiser-Hill Company, L.L.C. [Kaiser-Hill]) in conjunction 

with the design of the OLF Cover and will be implemented in its entirety to ensure the following: 

rn All Rocky Flats Environmental Technology Site (RFETS) project activities are 
performed in a manner consistent with the intent of all approved Design Drawings and 
Specifications. 

rn 

rn 

All performance criteria are achieved. 

The specified quality of work is maintained. 

This Construction QNQC Plan is a site-specific document that addresses the organization, 

authority, responsibilities, specific QNQC requirements of project-specific tasks, and QNQC 

documentation and submittals. This document includes considerations specific to the 

requirements of the construction of the OLF Cover. 

DEFINITIONS OF QUALITY CONTROL AND QUALITY ASSURANCE 

Quality Control is the overall system of technical activities that measures the attribus and 

performance of a process, item, or service against defined standards to verify that the process, 

item, or standard meets the established requirements. 

Quality Assurance is the system that provides oversight and evaluation of the QC process and 

overall quality goals to ensure that QC is working effectively and that the project goals are being 

met. 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL ORGANIZATION 

3.1 PROJECT ORGANIZATION 

It is anticipated that the following personnel. will serve in specific QA/QC roles for the 

construction of the OLF Cover: - 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Mike Keating (Kaiser-Hill), Responsible Manager (RM) and Site Engineer 
Randy Thompson (Earth Tech, Inc. [Earth Tech]), Design Manager (DM) 
Steve McQueary (Envirocon), Construction Site Manager (CSM) 
TBD, Construction Quality Assurance (CQA) Engineer (CQAE) 
TBD, Site QA Managers (SQAMs) 
To be determined (Golder), Quality Control Site Manager (QCSM) 
Golder, Quality Control Testing Subcontractor 
Ryan Archibald and Scott Powell (Earth Tech), Engineer’s Representatives (ERs) 

3.2 ROLES AND RESPONSIBILITIES 

The Kaiser-Hill Responsible Manager has responsibility for coordination of work performed at 

WETS by the construction subcontractor (Subcontractor). He has overall responsibility for 

verifying that all project participants safely and properly implement their duties as related to the 

construction of the OLF Cover. Changes to the project scope or the approach to the 

implementation of the design brought on by differing site conditions or refinements to the task 

approach will be approved through the Kaiser-Hill RM. The Kaiser-Hill RM will be assisted by 

the DM and in the field by the ER. 

The Design Manager will be responsible for providing the Contractor with a complete design 

package that includes design drawings, specifications, calculations, and a Construction QA/QC 

Plan. The design package will be stamped by a Professional Engineer registered in the State of 

Colorado. The DM will also be responsible for reviewing and approving all Requests for 

InformatiodClarification (RFIs), submittals, and change orders. 

The Construction Site Manager will be responsible for managing all construction activities, 

equipment, construction quality, safety, staffmg, and daily briefmgs. 

The Construction Quality Assurance Engineer will be responsible for certifying that the 

construction has been completed in accordance with the Environmental Protection Agency 
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(EPA)/Colorado Public Health and Environment (CDPHE)-approved plans, Design Drawings, 

Specifications, and changes. The CQAE will be a Professional Engineer registered in the State 

of Colorado who has provided engineering oversight for similar projects. The CQAE represents 

the organization responsible for QA; therefore, reference to the CQAE also refers to hisher 

company or designee. The designee for the OLF Cover installation will be the CQAE; any 

reference to the SQAM in this Construction QA Plan also refers to the CQAE. The CQAE is 

responsible for the implementation of and compliance with the CQA program for the 

construction scope of work. The CQAE will be on-site when appropriate. It is also the CQAE’s 

responsibility to approve submittals and submit them to the Design RM for final approval. QA 

personnel are responsible for monitoring QC activities to ensure that the work complies with the 

contract requirements. 

I 

The Site Quality Assurance Manager is responsible for on-site project QA on a daily basis and 

for communication with the Design Team (Kaiser-HilvEarth Tech). This mainly entails the 

responsibility to monitor, oversee, and direct the daily QA activity. The SQAM will complete a 

Daily QA Report and review the Daily QC Report. The SQAM will be present full-time for the 

duration of the project. The SQAM will support the CQAE in implementing the QA program. 

QA personnel are responsible for monitoring QC activities to ensure that the work complies with 

the contract requirements. The SQAM will ver@ decisions to excavate unsuitable material in 

the buttress excavation. 

The Quality Control Site Manager will be on-site during all work activities related to the 

design and verify that day-to-day tasks are performed according to the approved project 

specifications and procedures and will report directly to the RM, CSM and the CQAE. The 

QCSM will be on-site full-time for the duration of the project. The QCSM shall have provided 

QA or QC oversight for similar projects. The QCSM’s daily activities will include accumulation 

of data for and preparation of the Daily QC Report, material testing, and coordination and 

control of project-specific quality records. The QCSM will also implement QC and take the lead 

role in promoting and enforcing QC for all project subcontractors as well as coordinating all 

May 2005 

I 



FINAL 
Construction Quality AssurancdQuality Control Plan 

Accelerated Action Design for the Original LandfIII 
Rocky Flab Environmental Technology Site 

Golden, Colorado 

project inspections in accordance with criteria established by the overall construction team. The 

QC process will be the complete responsibility of the Contractor and its Subcontractor. 

The Engineer's Representatives will be available to the project to clarify and resolve design 

issues as they arise during construction activities. It is important to have timely resolution of 

every issue to eliminate delays. 

The Site Engineer will be responsible for evaluating field engineering issues, developing 

proposed design changes, and making engineering decisions as per specifications and QNQC 

Plan. The Site Engineer will be supported by geologist and geotechnical engineer as needed. 

The CDPHE Project Representative will be responsible for evaluating and approving all 

project changes. The CDPHE Project Representative should be on-site during all construction 

activities. 
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4.0 PROJECT MEETINGS 

Periodic meetings will be held throughout the construction project. These meetings are intended 

to maintain communication among the Contractor, Subcontractor, Design Engineer, CQAE, 

QCSM, Department of Energy (DOE), EPA, CDPHE, and their representatives. These meetings 

will help maintain familiarity with construction procedures and activities, quality issues, health 

and safety issues, and field changes, if any. 

The schedule, agenda, and attendees of these meetings are discussed in the following 

subsections. 

4.1 PRE-CONSTRUCTION MEETING 

A pre-construction meeting shall be held before the start of construction activities. At a 

minimum, the meeting will be attended by the DOE, the QCSM, who is in charge of QC 

activities; the CQAE, who is charge of QA activities; the Kaiser-Hill Construction Manager; the 

CSM; the DM; and representatives tiom the CDPHE and EPA. The meeting shall include the 

following: 

Review the project history, design and project organization; 

Discuss project safety, personal protective equipment, monitoring, hazards, heavy 
equipment, trucking, etc.; 

Discuss the Radiological Work Permit, including personal protective equipment, surveys, 
and controls; 

Discuss the CQA and construction QC documents, procedures, and communications; 

0 

Project Schedule; 

Regulator oversight; 

Establish procedures by which the Subcontractor assists the QNQC staff in obtaining 
samples; and 

Review the protocol(s) for handling construction deficiencies, repairs, and retesting 
outlined in the following section. 
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4.2 DAILY PREEVOLUTION MEETING 

The construction project personnel will meet every day prior to starting work to discuss work 

assignments, safety, construction activities, work approaches, &d QC issues. Attendees will sign 

the roster for the meeting. 

4 3  WEEKLY PROGRESS MEETINGS 

Weekly progress meetings will be held with the KH Management Team, QNQC Staff, DOE, 

EPA, and CDPHE to: 

.- 0 

0 

0 Discuss new action items. 

Review and discuss the previous week’s activities and progress, 
Discuss current and future work, 
Discuss any current or potential construction problems, 
Discuss outstanding action items and their resolutions, and 

0 

0 

The Kaiser-Hill RM will schedule and conduct the weekly progress meetings and will transmit 

the meeting minutes to all parties attending the meeting. Other individuals may be requested to 

attend the weekly meetings depending upon recent or hture work activities. The SQAM will 

attend the meetings and designated representatives from the CDPHE and EPA shall be invited by 

the Kaiser-Hill RM to attend all weekly meetings so that they may discuss and evaluate progress. 

4.4 WEEKLY CONSTRUCTION MEETINGS 

Weekly construction meetings conducted by the CSM and attended by construction staff will be 

held to: 

0 

0 

0 

0 

Review and discuss the previous week’s construction activities and progress, 
Discuss current and future construction work, 
Discuss any current or potential construction problems, 
Discuss outstanding action items and their resolutions, and 

0 Discuss new action items. 

These meetings are intended to discuss detailed construction issues with the construction 

management team. The SQAM will attend these meetings or assign a representative to attend in 

hidher absence. 
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4.5 PROBLEM OR WORK DEFICIENCY MEETINGS 

Special meetings may be held when a problem or deficiency occurs or is identified. Special work 

deficiency meetings will be attended by the RM, QCSM, Design Manager, CQAE, SQAM, 

relevant subcontractors, andor other involved parties, as necessary. The purpose of these 

meetings is to identie problems or deficiencies in the construction work, review alternative 

solutions, and select and implement corrective measures to resolve the problems or deficiencies. 

4.6 MANAGER’S MEETING 

Construction safety occurrences Mll be evaluated by a team of RISS Managers, DOE Safety 

Representatives, KH Safety, and the project team. Safety occurrences will be evaluated to 

determine the root cause and corrective measures will be implemented to minimize the 

likelihood of re-occurrence. 
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5.0 COMMUNICATION 

5.1 CHANGED CONDITIONSKHANGE NOTICES 

A key element of the design and construction process is addressing changes in project scope, 

changes in site conditions, and design changes to improve the quality of the finished product. 

These project changes will be managed by the RFI or Engineering Change Request (ECR) 

process. The objective of the project is to reconfigure the existing landfill into a more stable 

confrguration with a minimum of 2 feet of soil cover. 

5.1.1 Field Changes 

Field changes include minor alignment adjustments to the limits of the landfill due to field 

conditions. This may include limits of the cover soil, limits of regarding, diversion berm 

alignment, and perimeter channel alignments. 

The changes will be approved by the RM and documented in the field logs of the foreman or 

superintendent. The adjustments will be surveyed during final topography survey and as-built 

preparation. 

5.1.2 Request for Information 

The Contractor/Subcontractor will describe the issue and potential solutions on the RFI or ECR 

form and forward it to the DM, the Engineer of Record or designee for review. The DM or 

designee will concur with the change or recommend an alternative change. All RFIs will be 

tracked. A copy of the approved RFI form will be forwarded to the CQAE. Minor design 

changes will be documented and approved by the Kaiser-Hill Construction ManagerRM. 

5.1.3 Engineering Change Request 

The Contractor/Subcontractor will describe the issue and recommended an engineering change 

on the ECR form and forward it to the DM, the Engineer of Record or designee for review. The 

DM or designee will concur with the engineering change or recommend an alternative change. 

All ECRs will be tracked. A copy of the approved ECR form (and drawings) will be forwarded 
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to the CQAE. Minor design modifications will be documented and approved by the Kaiser-Hill 

RM. 

5.2 DAILY REPORTS TO RISS 

The RM meets daily with the RISS vice 

safety, and productivity. 

5.3 WEEKLY STATUS REPORTS 

president to discuss schedule, project issues, budget, 

The RM will generate a weekly e-mail to update DOE, EPA, CDPHE, project team, and RISS 
management on activities completed in the previous week and activities proposed for the coming 

week. 
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6.0 DOCUMENTATION 

6.1 QA/QC DOCUMENTATION 

Final acceptance of the OLF Cover will be achieved through adequate documentation of the 

construction and QNQC activities. Attachment 1 provides sample project forms to be used 

throughout construction of the OLF Cover and lists the party responsible for the completion of 

each form. Final approval of all project forms will come fkom the CQAE and the Kaiser-Hill 

RM or their designee@). All project forms may be modified to suit construction activities as 

long as the modifications are approved by the CQAE and the Kaiser-Hill RM. The project forms 

are: 

e Daily Quality Control Report 
e Daily Quality Assurance Report 
e Field Nuclear Density Test Log 
e Material Deliveryhventory Checklist 
e Submittal Register 
e Transmittal Form 
e Request for Information Form 
e Engineering Change Request Form 

a 
Project forms are not limited to this list and may be added as needed during construction or as 

required by the CQAE. Completed forms will be included in the Construction Completion 

Report described in Section 8.3. 

6.2 DOCUMENTATION PROCEDURES 

All project forms will be completed in blue or black ink in a legible manner. Errors made in any 

handwritten form will be crossed out with a single line and the correct information entered. The 

change will be initialed and dated by the individual making the correction. 

When a project form has been completed, it will be submitted to the SQAM for review and 

approval. After approval by the SQAM, the forms will be submitted to the Kaiser-Hill RM. 

May 2005 
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6.3 RECORD KEEPING 

Original project records will be maintained on-site by the Subcontractor. Copies of project 

records generated on the site during construction will be placed in a file cabinet under the control 

of the QCSM and SQAM. Examples of on-site project records include daily reports, testing logs, 

and load tickets. Following construction, &levant file copies of all site records will be kept by 

the Subcontractor, the CQAE, and the Contractor. 

6.4 NONCONFORMJNG CONDITIONS 

Nonconforming conditions will first be noted in the QCSM’s or SQAM’s daily report. The 

reports will have action item checklists that will be carried over to following reports until the 

nonconformance is remedied If the issue cannot be addressed by the QCSM or the SQAM, the 

nonconforming conditions may be handled through the RFI process. In any case, discussion of 

nonconforming conditions will take place during weekly construction meetings. 
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7.0 QUALITY ASSURANCE/QUALITY CONTROL PROCESS 

7.1 CONSTRUCTION QUALITY CONTROL 

The QC program will ensure that the construction of the OLF Cover is conducted in accordance 

with the Design Drawings and Specifications approved by CDPHE. The QCSM will be 

responsible for implementing the QC requirements set forth in the Design Drawings and 

Specifications. QC activities are outlined in the Specifications and summarized in Table 7.1. . 

All QC deficiencies will be reported to the SQAM for resolution. The Contractor will obtain the 

services of an independent QC laboratory/fm (when this function is not delegated to the 

supplier/installer in the Specifications) to ensure QC monitoring/testing of all design 

components. All QC laboratories/fms will be approved by the Contractor. The latest version 

of all American Society for Testing and Materials testing s t a n k d s  shall be utilized. 

In general, QC test locations will be chosen either randomly or based on identified suspect areas. 

The frnal QC tests will be performed on the remaining hctions at the required frequency 

interval given in Table 7.1. Material quantity estimates are given in Table 7.2. 

7.2 QUALITY ASSURANCE 

The CQAE will oversee and audit the QC testing equipment, procedures, and results throughout 

the project to ensure that proper QC testing equipment and methods are used and that accurate 

QC test results are obtained. The minimum QC testing frequencies are presented in Table 7.1. 

The CQAE will verify a minimum 5 percent of the field QC test results by performing QA tests 

on the same materials. If both the QA and the QC test results on a given material meet the 

Specification requirements, no further action is required. If one organization's test passes and 

another's fails, the QC test result will be the official test result. However, the CQAE will have 

the authority, based on hidher judgment, to overrule any QC test result and may require 

additional tests, repairs, or reworking of a given areahaterial based solely on the CQAE's test 

results and/or observations. 
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The CQAE or hidher representative will contract with an independent CQA laboratory(s) to 

perform the conformance testing. The CQAE will review all conformance test results for 

compliance with the Specifications. All non-conforming test results will be reported to the RM, 

QCSM, Design Manager, and the Subcontractor. The SQAM will perform continuous QA 

oversight during construction operations and report to the CQAE. 

In addition to the QA activities described above and elsewhere in this QNQC Plan, the SQAM 

will perform the following tasks: 

Observe all construction activities to ensure that the Subcontractor is utilizing the 
construction materials and procedures required by the Project Plans, Specifications, and 
Design Drawings; 

Review all submittals for conformance with the Project Plans, Specifications, and Design 
Drawings; 

Prepare the Daily QA Report; 

Review all conformance test results for conformance with the Project Plans, 
Specifications, and Design Drawings; 0 
Participate in delineating failing or otherwise unacceptable areas; 

Participate in problem or conflict identification, resolution, and documentation; and 

Participate in all construction meetings. 

Participate in developing proposed alternatives and selecting proposed solutions to 
Engineering Change Requests. 

M i  2005 



FINAL 
Construction Quality AssurancdQuality Control Pian 

Accelerated Action Design for the Original Landfill 
Rocky Flats Environmental Technology Site a Golden, Colorado 

8.0 REPORTS 

8.1 WEEKLY QA REPORT 

Following receipt of the Weekly QC Report, the SQAM will prepare a Weekly QA Report that 

summarizes all Subcontractor QC and QA activities and CQA organization activities. The 

SQAM will transmit the Weekly QA Report to the CQAE and the Kaiser-Hill RM. Typical 

types of formal submittals include test data, drawings, instructions, schedules, statements, 

reports, and certificates. All required submittals must be provided in time to allow for the 

review, approval, procurements, delivery, and QC preparatory phase of all items before they are 

needed for construction. As described in Specification Section 1305, Eng. Form 1288-Submittal 

Register or a similar form will be used for submittal control and scheduling. Eng. Form 4025- 

Transmittal of Shop Drawings, Equipment Data, Material Samples, or Manufacturer’s 

Certificates of Compliance or a similar form will be used for transmitting submittals. 

8.2 CERTIFICATION REPORT 

A Certification Report will be prepared, certified by the CQAE, and submitted to Kaiser-Hill for 
a 

approval. After approval by Kaiser-Hill, the report will be distributed to the EPA, CDPHE, and 

the DOE with final approval provided by CDPHE. The Certification Report will certify that the 

landfill was constructed as designed with appropriate modifications during construction. 

8.3 CONSTRUCTION COMPLETION REPORT 

The Construction Completion Report will, at a minimum, include the following elements: 

A detailed chronology of the construction of the OLF regrade surface, buttress fill, and 
soil cover, 

0 A detailed chronology of the construction of the surface water control structures; 

e A description of and rationale for any modifications to the Design Drawings and 
Specifications. All ECRs and RFIs will be included, 

e Copies of all QNQC field and laboratory soil test results; 

May 2005 



FNXL 
Construction Quality AssurancdQuality Control Plan 

Accelerated Action Design for the Original Landfill 
Rocky Flats Environmental Technology Site 

Golden, Colorado a 
0 Locations of all field test and samples through global positioning system surveying, 

shown on appropriate drawings; 

0 Quantities of all material used for the OLF Cover; 

0 Copies of key inspection, testing, and other documents, included as appendices; 

0 As-built drawings and photographs; and 

0 A summary statement, signed and sealed by the CQAE, that the project was completed in 
accordance with the CDPHE-approved Plans, Drawings, and Specifications with 
documented changes included. 





TABLE 7.1 

QAlQC SUMMARY 
FINAL DESIGN - ORIGINAL LANDFILL DESIGN, WET$ COLDEN, COLORADO 

Cover Material 

I Requhments I Method I I QA/QCItem Seetton II 

1 I I Weekly Progress Meeting 
Submit QC Dailies to I Daily Repom I Documentation QA Daily and QC Daily.' 

1 per 20 QC samples 

Manufactwet's instructions. Field Density Calibranon 

Field Density Verification ASTM D 1556, ASTM D 2167 Verify ASTM D 2922 results. 1/20 field density Oversight of QC 
Field Moisture Verification ASTM D 2216 Verify ASTM D 2922 moisture. 1/20 field density Oversight of QC 

Two confvmatow tests adiacent to 
Oversight of QC Failed Density Test ASTM D 2922 failed test If either fails, lvea needs to 

be reworked. 
As needed 

Laboratory compaction ASTM D 698 Report 1/6,500 cy 

0222l 

ASTM D 4318 I per 20 QC samples 

02222 5 10%l0ssfor100nvsor<40%l0ss 

1/25,ooo cy for 500 nvs 
Sodium sulfate soundness ASTM C 88 5 loO/o loss 

Absorption ASTM C 127 2% or less 

Placement Documentation 

LA abrasion ASTMC 131 

In accordance with Specification 

LLllllllllYlU " I  1 

I per 20 QC samples 
(minimum of 1) 

Oversight of QC 

L : l w o ~ * V 7 3 7 B \ W o n t l l O ~ i ~ l  DuiplQAQClTtzbIes/hble 7. I RNLcd 5-5-OS Page I of 2 May 2005 



TABLE 7.1 

QAIQC SUMMARY 
FINAL DESIGN - ORIGINAL LANDFILL DESIGN, R F E n  GOLDEN, COLORADO 

Riprepand 
RiprapSeddhg 

Method 

See Specifcation Section 02245, Table IlMateriaI typc (Le., Cinch or 9- 1 per 20 QC samples 
Visual Inspection A. inch riprap, or bedding material) (minimum of 1) 0 2 4 5  Field gradation 

1lMatcrial typc (Le., C i c b  
or 9-inch riprap, or bedding I per 20 QC samples 

(minimum of 1) 
ASTM C 136 or ASTM D 5519 see specifcadon section 02245' Table 

A. Sieve analysis 

Reqolrementr I QAAction 

Mass per unit ana 

Placement Documentation 

1 Oeotextile I 02223 

Submittal Roposed Equipment List Submit prior to use. Review Review and approve 
Submittal Geotechnical Test Results submit prior to use. Review Review and approve 
Submittal M i f e d  Waybills Submit prior to we. Review Review and approve 

1 per 20 QC entuples 
(minimum of I)  

Visual Inspection continuous Oversight of QC 

ASTM D 5261 . 807Jyd2 1/100,OOo fa 
In accotdaace with Specification 

n w m  

I I I I 

Placement Documentation I Visual Inspection I - .7 I continuous I Oversight of QC 
I I 1 Review and amnuvo Submittal Manufactum's QC data. Submit prior to use. Review I 

" W - d .  

See requirements in Specification See requirements in Specification See requirements in Specification See requirements in See requirements in 02900 Section 02900. Section 02900. Section 02900. 02900. Specification Section 02900. Seeding 

Noted: 
Test methods refer to American Society for Testing and Materials (ASTM) standard test methods. 

=Minimum of one test per backfill ma 
5 = less than or,equal 

+/-=plus or minus 
C D P m  - Colorado Depamnmt of Public Health and Environment 
CQAE = Conskuction Quality Assurance Engineer 
CTR = Contractor's Technical Representative 
cy = cubic yards (volume based on "in place" volume) 
EPA = Environmental Protection Agency 
fa-squarefoot 
LA = Los Angeles 
NA = not applicable 
odyd2 
QA =quality assurance 
QC = quality control 
revs = revolutions 
RFA - Rocky Rats Alluvium 
RFl =Request for InfomatidClarification 
SQAM = Site Quality Assurance Manager 
USCS = Unified Soil Classification System 

%=pe&nt 
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a 

Soil Cover Material @FA) 39,000 bank cubic yards 
Diversion Berm Soil 5,900 bank cubic yards 
Butress Fill Material 52,000 bank cubic yards 
Drain Ruck 9,000 bank cubic yards 
Erosion Matting (C 1 25) 83,000 square yards 
Erosion Matting (C350) 6,800 square yards 
Erosion Matting (P550) 7.000 sauare vards 

TABLE 7.2 

Georidge 840 linear feet 
Geogrid 9,500 square yards 
24-iich Boulders 88 total 

a 

MATERIAL QUANTITIES' 
ORIGINAL LANDFILL DESIGN, RFETS, GOLDEN, COLORADO 

I! I I Material Quantity Unit 

I k e d e  Material WA)* I 45.000 I bank cubic yards 11 
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ATTACHMENT 1 

SAMPLE PROJECT FORMS 



a 

a 

(Q 

QUALITY CONTROL REPORT 

Client: WETS 

Project: OLF 

Project # 

Contractor(s): 

Contractor Super(s): 

Date: 

Contract #: 

Weather: 

Temperature High: Low: 

Daily Notations: 

QC Action Items: 

ACTION COMPLETED 

QCSM Signature 

l o f l  



QUALITYASSURANCE REPORT 

Client: WETS 

Project: OLF 

Project #: 

Contractor(s): 

Contractor Super(s): 

Date: 

Contract #: 

Weather: 

Temperature High: Low: 

Daily Notations: 

QA Action Items: 

ACTION COMPLETED 

I 

I I 

SQAM Signature 

1of1 



Field Density Test Report (Nuclear Density Tesi) 

I Date: Project: WETS OLF 
IDailv Report No.: Project No.: 

Project Requirements: 
Min. % Compaction: 
Max. YO Compaction: 

Passed: 
Page 1 of 1 



MATERIAL DELIVERYLlNWCNTORY CHECKLIST 
Project Name: Project Number: QCSM Name: a 

a 



t 
I I I I I I I I I 
I I I I I I I I I 

I I I I 



@ EarthTech 

TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

TRANSMITTAL NO.: 
DATE: 

To: From: 

~ ~ 7- ~ I I I I 

Specification Sec. No. IProject Title and Location: 
Item I I No. of [Spec. Para. I Drawing I 
No. Variation Description of Item Submitted Copies No. SheetNo. 

NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY 

I cemfy that the above submitted items have been reviewed in detail and a 
correct and in strict compliance with the contract drawings and 
specifications except as otherwise noted. 

DATE 

1 I NAME AND SIGNATURE OF CONTRACTOR 



REQUEST FOR INFORMATION 

REPLY REQUIRED BY 

PROJECT RFI NO. 
JOB NUMBER PAGE OF 
LOCATION RFI DATE 

REPLY DATE 

TO COMPANY 
SUBJECT LOCATION 
DRAWING NO. SPEC. NO. 

INFORAMTION REQUESTED: 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 

MATERIAL 
NO IMPACT 
OTHER 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP SIGNATURE DATE 

INFORMATION TO CONTRACTOR 

REQUESTED INFORMATION : 

RM 

DM 

CQAE 

CDPHE REPRESENTATIVE 

DATE 

DATE 

DATE 

DATE 



ENGINEERING CHANGE REQUEST 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECENED BY ABOVE DATE. 

PROJECT ECR NO. 
JOB NUMBER PAGE OF 
LOCATl ON RFI DATE 

REPLY DATE 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
- LABOR 
- MATERIAL 

TO COMPANY 
SUBJECT LOCATION 
DRAWING NO. SPEC. NO. 

CHANGE REQUESTED 

CONTRACTOR REP SIGNATURE 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

RM DATE 

DM DATE 

CQAE 

CDPHE REPRESENTATIVE 

DATE 

DATE 



APPENDIX C 

PROJECT PHOTOGRAPHIC LOG 



Photo 1: 
showing the south interceptor ditch on the left (May 2005). 

A westward view of the Original Landfill prior to construction activities 

Photo 2: 
construction activities (May 2005). 

A southwesternly view of the Original Landfill at the beginning of 



i 



I -  



I 

rock (May 2005). 
_ _  - 







a 
Photo 13: 
determine if any waste was a foot below the existing grade (June 2005). 

A view of one of the test pits along the existing natural gas line to 

Photo 14: A view of the buttress drain rock from the southwest (June 2005). 



a 

e 
Photo 15: A grade stake indicating a required cut (June 2005). 



Photo 17: A view of the imported drain rock placed over the geogrid (June 2005). 



Photo 19: 
folding it over (June 2005). 

A view along the buttress toe keyway of the anchored geotext.de prior to 

Photo 20: 
keyway (June 2005). 

A view of a 3 10G backhoe working on the geotextile anchor in the 



1 , 

I I 

Photo 22: 
QC’s drain rock sample location is visible in the middle of the photo (June 2005). 

A view from the bottom of the buttress at the drain rock on the slope. 



Photo 24: The first day of buttress fill placement dong the keyway (June 2005). 



e 

- __.I- - --__ - .- - 

- 
11-- ~ ..---- 
'hot0 25: A view of the buttress fill construction, which also shows the smooth 

drum compacting the drain rock to the east of the buttress fill placement (June 2005). 





Q) 

Photo 29: A D-8 Dozer preparing to spread the imported RFA (June 2005). 

~~~~ ~ 

Photo 30: 
PPE (June 2005). 

The survey crew that is working within the exclusion zone in Level C 





a 

remove the areas with high fines content (June 2005). 



Photo 35: 
(June 2005). 

A view of the grout installed at the ends of the abandoned gas line 

Photo 36: 
(June 2005) 

A view to the west of the drain rock, geotextile and buttress fill 



Photo 38: 
winds (June 2005). 

A view of the contractor spreading out the geotextile after moderate 





Photo 41: 
buttress (June 2005). 

A view of a D-5 Dozer working on the 3: 1 slope at the toe of the 

(June 2005). 



(June 2005). 



! 

(June 2005). 

-- "1 I-__-__L-- 

Photo 46: An overall view of the entire site from the south (June 2005). 



Photo 47: 
the east stockpile was placed prior to the RFA cover soils (June 2005). 

A view of a D-5 dozer grading the cover soils. The black topsoil from 

Photo 48: 
(June 2005). 

A view of 345B Excavator excavating the West Outfall Channel 



. .. . .-*- 1 

a 

(July 2005). 



the OLF project limits (July 2005). 

Photo 52: 
patched by the contractor (July 2005). 

A view of one location where the geotextile was damaged and then 



Photo 53: 
the OLF (July 2005). 

A view of the scrapers hauling and placing RFA on the north slope of 

Photo 54: 
(July 2005). 

A view of survey locating a retest location on the buttress fill for QC 



Photo 55: 
north side of the buttress (July 2005). 

A view of the second excavation of drain rock and geotextile along the 

a Photo 56: Construction of the East Subsurface Drain (ESD) (July 2005). 



S 

several days after construction of thedrain (July 2005). 

Photo 58: 
east access road (Legacy Road), (July 2005). 

Construction of the extension of the original French drain through the 



grade-to-drain area (July 2005). 

_ _  - 

fill placement (July 2005). 



Photo 61: 
temporary erosion matting upslope from Diversion Berm #1 (August 2005). 

A view of the laborers installing the anchor trench for the C 125 BN 

.. ___ _- . __ .-. - - - 
-, -::. 

. .oUu: 
,r.r*t - .- - *  * *  ... .. - _. 
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2005). 

Photo 64: 
125 BN erosion matting in the foreground protecting the exposed slope (August 2005). 

A view of the P 550 TRM placed throughout the West Channel with C 



a Photo 66: 
Georidges @ spaced every 130 feet (August 2005). 

A view of Diversion Berm # 1 with the erosion matting and 



Photo 67: 
side slope of the East Channel (August 2005). 

A view of the slope failure caused by a groundwater seep along the west 

Photo 68: 
of the West Channel (August 2005). 

A view of the tension crack which developed along the east side slope 



Photo 69: A view of the over excavation of the weathered claystone on the side 
slope of the West Channel which is similar to the excavation performed on the East 
Channel side slope (August 2005). 

?hot0 70: 
excavation in the previous photo (August 2005). 

A view of the excavator grading the RFA backfill placed in the 



Photo 7 1 : 
the West Channel up slope from the tension crack excavation shown in the previous 
two photos (August 2005). 

A view of the 6” rip rap placed in the bottom of the seep excavation in 

Photo 72: 
the seep mitigation trench under Diversion Berm #3 (August 2005). 

A view of the 6” rip rap wrapped in geotextile placed at the bottom of 



Photo 73: 
Diversion Berm #3 (August 2005). 

A view of the top of geotextile in the seep mitigation trench under 

(August 2005). 



a 



a 



Photo 79: A view of the final revegetated cover over the Seep #7 mitigation 
trench. The revegetated area is the lighter brown area in the middle of the photo 
(September 2005). 

- ~ ~ -  ~~~~~ 

Photo 80: 
(September 2005). 

A view of the west end of diversion berm #4 along the grade break 



Photo 81: A view of M W  # 80105 after installation (August 2005). 

of the East Channel (September 2005). 







APPENDIX D 

CONSTRUCTION CONTRACTOR’S SUBMITTALS AND 
APPROVAL DOCUMENTATION 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Kcating (K-H) T130F 
Rocky Flats Environmental Technology Site 
HWY 93, IJnit B 

From: Steven McQueary (Envirocon) T130J 
Rocky Flats Em4ronmental Technology Site 
10808 HWY 93, Unit B 

10808 

To: Golden, Colorado 80403-8200 Golden, Colorado 80403-8200 

TRANSMITTAL NO.: OLF-00 1 

DATE: 

I certify that the above'submitted items have been reviewed in detail and (u 

correct and in spict compliance with the contract drawings and 
specifications except as otherwise noted. 

\NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY IDATE 1 

Specification Sec. No. 0222 1 Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. 
No. Description of Item Submitted Copies No. 

1 Proposed Equipment List 3 1.03 A 

Drawing 
Sheet No. Variation 

NIA NIA 
I I 1 I 



Section Description: 
Section Number: 02222 
Paragraph Number: 1.04 A 
Description of Item: 

Regrade and Cap Material a 
Proposed Equipment List 

Transmittal Number: OLF-00 1 

Regrade and Cap Material Equipment List 
0 

0 

Caterpillar DlOR Track Type Tractor or Similar 
Caterpillar D9R Track Type Tractor or Similar 

Caterpillar 140H finish Blade or Similar 
Caterpillar D6R LGP series I1 Track Type Tractor or Equivalent 
Caterpillar 9666 Wheel Loader or Similar 
Komatsu 420 Wheel Loader or Similar 

. 0 Caterpillar 8256 Soil Compactor (2) or Equivalent 
0 

0 

0 

0 

See attachments to this document for specifications on D6 and Soil Compactors 

a 



D6R SERIES II TRACK-TYPE TRACTORS - Select a Model - 

D6R SERIES II 
Engineered for demanding work, the D6R Series I1 is 
designed to be productive in a variety of applications. It keeps 
material moving with the reliability and low operating costs 
you expect from Caterpillar machines. 

D6R SERIES II  DETAILED SPECIFICATIONS 

Engine 

Engine Model 

Flywheel Power 

Maximum Flywheel Power 

Net Power - Caterpillar 

Net Power - IS0 9249 

Net Power - SAE J1349 

Net Power - EU 8011269 

Net Power - DIN 70020 
0 

Bore 

Stroke 

Displacement 

Weights 

Operating Weight 

Shipping Weight 

Operating Weight - XL 

Shipping Weight - XL 

Operating Weight - XW 

Shipping Weight - XW 

Operating Weight.- LGP 

Shipping Weight - LGP 

Blades 

Blade Type 

SU-Blade Capacity 

SU-Blade Width 

S-Blade Capacity 

S-Blade Width 0 A-Blade Capacity 

A-Blade Width 

i 

Cat C-9 

185 hp I138 kW 

210 hp I157 kW 

185 hp I138 kW 

185 hp I138 kW 

183 hp I136 kW 

185 hp I138 kW 

192 PS 

4.4in1112mm 

5.9 in I 149 mm 

537 in3 18.8 L 

40400 Ib I 18322 kg 

32426 Ib I 14706 kg 

41252 Ib 118709 kg 

33278 Ib I 15092 kg 

43888 Ib I19904 kg 

35374 Ib I 16043 kg 

45086 Ib I20447 kg 

37736 Ib I17114 kg 

SU, S, A, PAT 

7.34 yd3 15.61 rn3 

10.7 ft I3260 mm 

5.09 yd3 13.89 rn3 

11.02 ft.13360 mm 

4.16 yd3 13.18 m3 

13.67ftI4166mm 

http://cmms. cat. com/cmms/servlet/cat.dcs. cmms.servlet. GetModel Summary?catDsfStyleFlag=. . . 5/2/05 



- 
Page 2 of 4 

XL SU-Blade Capacity 

XL SU-Blade Width 

XL A-Blade Capacity 

XL A-Blade Width 

XL PAT-Blade Capacity 

XL PAT-Blade Width 

XW SU-Blade Capacity 

XW SU-Blade Width 

XW A-Blade Capacity 

XW A-Blade Width 

XW PAT-Blade Capacity 

XW PAT-Blade Width 

LGP S-Blade Capacity 

LGP S-Blade Width 

LGP PAT-Blade Capacity 

LGP PAT-Blade Width 

Engine - XL I XW I LGP 

Engine Model 

Engine Ratings at 

Gross Power 

Flywheel Power 

Net Power - Caterpillar 

Net Power - IS0 9249 

Net Power - EU 8011 269 

Net Power - SAE J1349 

Net Power - DIN 70020 

Bore 

Stroke 

Displacement 

Transmission 

1 Forward 

2 Forward 

3 Forward 

1 Reverse 

2 Reverse 

3 Reverse 

Undercarriage 

Shoe Type 

Width of Shoe 

ShoeslSide 

Grouser Height 

Plch 

Ground Clearance 

Track Gauge 

Track on Ground 

? 
2 %  . .. 

I 

7.34 yd3 15.61 m3 

10.7 ft I3260 mrn 

5.1 4 yd3 13.93 m3 

13.66 R I4165 mm 

6.33 yd3 14.84 m3 

11.88 R I3620 mrn 

7.43 yd3 15.68 m3 

11.67 A I3556 mm 

5.62 yd3 14.3 m3 

13.78 R I4200 mm 

6.65 yd3 15.08 m3 

12.45 R I3794 mm 

4.84 yd3 13.7 m3 

13.09R13990mm 

5.5 yd3 14.21 m3 

13.69R14173mm 

Cat C-9 

2ooo RPM I2000 RPM 

213 hp I159 kW 

189 hp I141 kW 

189 hp I141 kW 

189 hp I141 kW 

189 hp I141 kW 

187 hp I139 kW 

196 PS 

4.4 in 1 112 rnm 

5.9 in I149 rnrn 

537 in3 18.8 L 

2.4 mph 13.8 kph 

4.1 mph 16.6 kph 

7.1 mph I 1 1.5 kph 

3 rnph 14.8 kph 

5.2 rnph 18.4 kph 

9.1 mph 114.6 kph 

Moderate Service 

22in1560mm 

39 

2.6 in I 6 5  mm 

8 in 1203 mrn 

14.8 in I376 mm 
74 in I1880 mm 

8.56 ft I 2610 mm 

http ://cmms. cat. com/cmms/servlet/cat .dcs .cmms.servlet. GetModel Summary ?catDsfSty leFlag=. . . 5/2/05 
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Ground Contaqt Area 

Ground Pressure a Track RollerslSide 

Service Refill Capacities 

Fuel Tank 

Cooling System 

Engine Crankcase 

Powertrain 

Final Drives (each) 

Roller Frames (each) 

pivot Shafl Compartment 

Hydraulic Tank 

Hydraulic Controls - Maximum Operating Pressure 

Bulldozer 

Bulldozer Tilt 

Tilt Cylinder 

Ripper (Lift) 

Ripper (Pitch) 

Steering 

Hydraulic Controls - Pump 

Pump Capacity at 

RPM at Rated Engine Speed 

Pump Output (Clutch Brake) 

Pump Output (Differential Steering) - 
.I . Lift Cylinder Flow . -..i 

Tilt Cylinder Flow 

Ripper Cylinder Flow 

Hydraulic Controls - Main Relief Valve Settings 

Clutch Brake Models 

Differential Steering Models 

Winch 

Winch Model 

Weight' 

Oil Capacity 

Winch and Bracket Length 

Winch Case Length 

Winch Case Width 

Increased Tractor Length - STD 

Increased Tractor Length - XL 

Increased Tractor Length - XR 

Increased Tractor Length - LGP a Drum Diameter 

4532 in2 12.92 m2 

8.9 psi 10.63 kPa 

6 

101 gal 1382.3 L 

20.3 gal 176.8 L 

7.4 gal I 2 8  L 

-38.5 gal I 145.7 L 

3.6 gal I 13.6 L 

6.5 gal 124.6 L 

0.5gal11.9L 

12.5 gal I 47.3 L 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

551 1 psi I38OOO kPa 

lo01 psi I6900 kPa 

2125 RPM I RPM 

56 gallmin / 212 Umin 

57.3 gallmin I217 Umin 

50.2 gallmin 1190 Umin 

21 .l gallmin I80  Umin 

42.3 gallmin I 160 Umin 

2799 psi I 19300 kPa 

6092 psi 142000 kPa 

PA 56 

2600 Ib I1179 kg 

17.7 gal I 6 7  L 

47.6 in I1210 mm 

47.6 in I1210 mm 

38.4 in I975 mm 

20.4 in I 51 7 mm 

20.4 in I 5 1  7 mm 

20.4 in I 51 7 mm. 

15.6 in I397 rnm 

10 in I254 mm 

Page 3 of 4 
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Drum Width 

Flange Diameter 

Drum Capacity - 22 mm (.88 in) 

Drum Capacity - 25 mm (1 .O in) 

Drum Capacity - 29 mm (1.13 in) 

Ferrule Size (OD. X Length) 

Dimensions 

Overall Length Basic Tractor (with Drawbar) 

Ripper 

Type 
Number of Pockets 

Overall Beam Width 

Beam Cross Section 

Maximum Clearance Raised (under tip, pinned in bottom hole) 

Maximum Penetration 

Maximum Penetration Force 

Pryout Force 

Weight - Wkh One Shank 

Each Additional Shank 

Standards' 

ROPSlFOPS 

Cab 

Brakes 

- 
02004 Caterpillar All Rights Reserved. .'. Legaf Notice 

13inI330mm 

19.8 in I504 mm 

290fl188m 

220 fl I 6 7  m 

2 2 O R  1 6 7 m  

54 x 67 mm 2.13 in x 2.64 in 

Fixed Parallelogram 

3 

87 in 12202 mm 

216 x 254 mm 8.5 x 10.0 in 

20.1 in 151 1 mm 

19.7 in  I 500 mm 
14557 Ib I 6603 kg 

20137 Ib 19134 kg 

3603 Ib 1 1634 kg 

163 Ib I 7 4  kg 

- 
Page 4 of 4 

Website Privacy Statement Copyright Agent Contact Us 
Incident Reporting 

http ://cmm s. cat. com/cmms/servl et/cat .dcs. cmm s. servlet. GetModel Summary ?catDsfStyl eFlag=. . . 5/2/05 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL TRANSMITTAL NO.: OLF-002 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE: 

Mike Kcating (K-H) T130F 
Rocky Flats Environmental Technology Site 
HWY 93, Unit B 

From: Steven McQueaxy (Envirocon) T130J 
Rocky Flats Environmental Technology Site 
10808 HWY 93, Unit B 

10808 

To: Golden, Colorado 80403-8200. Golden, Colorado 80403-8200 

Specification Sec. No. 02222 Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. Drawing 
No. Description of Item Submitted Copies No. Sheet No. Variation 

1 Proposed Equipment List 3 1.04 A NIA N/A 

I I I I 

I certify that the above submitted items have been reviewed in detail and BI 

correct and in sgict compliance witb the contract drawings and 
specifications except as otherwise noted. 

REMARKS 

‘ I  ~ 

\ 
NAME AND SIGNATURE OF CONTRACTOR // 

1 / /  
~ P P R O V E D  Approvd is /or , o APPROVEDASCQRRECTED 

0 REVISE AND RESUBMIT 

coifomirincc IO rhc 

rbc calculurions. p l u w  
0 NOTAPPROVED npprovcd r/esign. inrludiltg AUTHORITY DATE I 



0 
Section Description: Drain Rock 
Section Number: 02222 
Paragraph Number: 1.04 A 
Description of Item: Proposed Equipment List 

Drain Rock Equipment List 

0 Caterpillar 8 15F soil compactor (2) 
0 John Deere 450LC track type excavator 
0 Caterpillar 345 series I1 track type excavator 

Caterpillar 9666 wheel loader 3 

0 Komatsu 420 wheel loader 

.. . 

.- 

A 



i 

REMARKS 
I certify that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specification 
except as otherwise noted. 

. . I . - -  
Steven McQueary 

NAME AND SIGNATURE OF CONT&fOR 
/ /  

TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

TRANSMITTAL NO.: OLF-003 
DATE: 

Mike Keating (K-H) T130F 
Rocky Flats Environmental Technology Site 
HWY 93, Unit B 

From: Steven McQueary (Envirocon) T13OJ 
Rocky Flats Environmental Technology Site 
10808 HWY 93, Unit B 

10808 

To: Golden, Colorado 80403-8200 Golden, Colorado 80403-8200 

Specification Sec. No. 02245 Project Title and Location: Cover Original Landfill - Rocky Flats 
Item . No. of Spec. Para. Drawing 
No. Description of Item Submitted Copies No. Sheet No. Variation 

1 Proposed Equipment List 3 1.04 A NIA N/A 

TG AUTHORITY corformrltice IO rlm 
rtppmvcd dcsicripn. i~lcl~dincrip 
rhc crilciilirrioiu. drins. 

-0 APPROVED AS CORRECTED 
0 NOT APPROVED 
0 REVISE AND RESUDMIT 

i j 

DATE 



Section Description: 
Section Number: 02245 
Paragraph Number: 1.04 A 
Description of Item: 

Riprap and Riprap Bedding 

Proposed Equipment List 
Transmittal Number: OLF-003 

Riprap and Riprap Bedding 
0 Caterpillar 140H finish Blade or Similar 
0 Caterpillar 9666 Wheel Loader or Similar 
0 Komatsu 420 Wheel Loader or Similar 
0 John Deere 450LC track type excavator or Similar 
0 Caterpillar 345 series I1 track type excavator or Similar 



rRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) TI 30F 
Rocky Flats Environmental 'Technology Site 
HWY 93, Unit B 

From: Steven McQueary (Envirocon) T 1305 
Rocky Flats Environmental Technology Site 
10808 HWY 93, Unit B 

10808 

To: Golden, Colorado 80403-8200 Golden, Colorado 80403-8200 

~~ 

REMARKS 
I certlfy that the above submitted items have been reviewed in detail and are 

TRANSMITTAL NO.: OLF-004 
DATE: 

Specification Sec. No. 02222 Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. 
No. Description of Item Submitted Copies No. 

1 Supplier Sieve Analysis for Drain Rock 3 w, 

Drawing 
Sheet No. Variation 

NIA NIA 

f i e d  LA &i, a s .  4 
Sd*S&- 7'# - @& 

correct and in shct  compliance with the contract drawings and specificatior 
except as otherwise noted 

Steven McQueary - 
NAME AND SIGNATURE OF CONTRACTOR 



SIEVE ANALYSIS 

Sieve Weight, (9) Percent, % 

Size Retained Retained 
Cummulative Cummutative 

Product Name : Unwashed Aggregate 1.5" 

Plant / Supplier / Location : 

Sample ID No.: 79 Date Sampled: 5/3/2005 

Test Procedures : ASTM C136, C702, D75 

Centennial Pit / Hwy 93 

Tested By : Jesse Mohler 

Results Specs 

Percent % CDOT 
Passing N0.4 

Cummulative 5pt;'C 0 , Z a G  

Sample Dry Weight (9) : 201 12.0 

3l 
2, 

1 112" 
1 

3/4, 

0.0 0.0 100 100 
808.9 4.0 96 90-1 00 

8995.5 44.7 55 20-55 
17963.2 89.3 11 0-1 5 

~ 

1 /2l 19122.5 95.1 5 
318" 19254.6 95.7 4 0-5 
#4 19275.2 95.8 4 

#10 1 

3 



i y  

i 

I I '  

1 
I 

REMARKS 
I certify that the above submitted items have been reviewed in detail and 

specifications except as  otherwise noted. 

Ce44-i-e N13 L Az 

0 REVISE AND RESUBMIT 

, 
1 



Section Description: Earthwork 

Paragraph Number: 1.04 
Description of Item: 

Section Number: SPEC-0222 1-0983 

Location, Quantity and Geotechnical Data for Import Soils 
Transmittal Number: OLF-005 

Buttress Fill Material (Pit Fines) 

Location 1: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 52,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

Diversion Berms (Rocky Flats Alluvium) 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 5,900 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

Re-grade Material (Rocky Flats Alluvium) 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Location 2: Pioneer Sand and Gravel, 7608 Hwy. 93 Golden, Co. 80403 
Quantity: 45,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

Soil Cover Material (Rocky Flats Alluvium) 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 39,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: - See Attached - 

Drain Rock 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 9,000 BankGubic Yards, Per table 7.2 in the Construction Quality .: 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 
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day-05 053-2203-000 

PARTICLE SIZE DISTRIBUTION & ATI'ERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: Kaiser HilURocky Flats Field & Lab 

Pail 
r SAMPLE I D  CPF-2 Depth(ft): - 

___. - C O W E W I A ~ - ~ ~ ~  F l r ~ e e ~  TYPE: 

100 

90 

80 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

IO 

0 
IO00 IO0 IO I 0.  I 0.01 0.0' 01 

Pnrticle size in millimeters 

Corm Finc Coannc M d h m  Fint I Silt or Clay 

COBBLES GRAVEL SAND FINES I I 
Particle S i x  Pmiclc Size 

(mm) % Passing Clmrificntion Pmoltagc 

1 2 . 0  304.8 100.0 

6.0" 154.2 100.0 Cobbla 0.00 

6.0" 154.2 100.0 

\ - ,  I e 

V x 
L 

I 0.035 I 18.0 

I 0.022 I 1 7 3  

0.013 I 16.2 F i n s  
I I I I 0.0091 I ::: I SiltorClay I 2132 

0.0065 
0.0031 I 13.1 

0.0013 I 11.1 

DESCRIPTION: Moderate yellowish brown 

uscs:I - I 

_______ ......____._____.II__._..._~~~ -. .. - - . .. . _. . - 
PLASTICITY CHART 

64 

50 

40 

10 

20 

10 

0 
- 0 10 20 30 40 W 64 70 SO 90 I W  110 

LIQUID WIT (LL) __ _. . - 

ATTERBERG LIMITS 

TECH[ DS 
DATE 5/12@005 

REYIEW'I? 

Golder Associates Inc. 
.- 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD B 

uses 

I45 

140 

1.35 

I30 

I25 

5 120 
n 

115 
E g 110 
w 
P 

cr: 
105 

100 

95 

9 0  

85 

80 

75 

- .- 

- I 

0% 5% 10% 15% 20% 

MOISTURE CONTENT Yo 0 
30% 35% 

MAXIMUM DRY DENSIl-Y(pcf) 114.8 IComcced Maximum Dry M i t y @ c l )  
OPTIMUM MOISTURE (%) 13.7 [ Comfced Optimum Moisturc (X) 

DESCRIPTIONlMderate yellowish brown I 

LLI -- I 

PI 

Kaiser HilURocky Flats Field & Lab 
053-2203-0001 - - 

TECH[ - M K S  
DATE 5-1 1-05 

.? R E V I E W I T  

Golder Associates 



Pf: fi'f&Y 
uly-04 043-2246.0 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
A S T M  D421, D422, D4318 

PROJECT N A M E  

TYPE: BULK 

Rocky FlatslField & Lab TestindCO 
SAMPLE ID: PF-I Depth(ft): - 

100 

90 

80 

V' i o  

60 
a 

50 

i 
40 

30 

20 

IO 

0 

11- 3' 

IO00 100 

'* I' W' 

IO I 0. I 

Particle sue in millimeters 

0.01 0.001 

COarW F k  CDIm I Mdkvn I Fm I Silt or Clay 

I SAND FINES COBBLES GRAVEL I 
Particle Size Particle S i 2  

DESCRlPTI0N:IYellowish brown (10 YR 5/8) clayey sand with I 
I - 

ATEREERG LIMITS 
Y U PL PI spc 

16.1 39 19 20 

DATE ~ I I S R O  
REVIEW TEcHE 

c 

.- a l d e r  Associates IncL 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

145 

I40 

I35 

I30 

I25 

I 20 

I15 

I IO 

105 

100 

95 

90 

85 

80 

75 
IO% 15% 20% 25% 30% 35% 0% 5 ?'o 

MOISTURE CONTENT % 

120.6 
10.7 

MAXIMUM DRY DENSITY (pcf) 115.8 I C o d  Maximum Dry W i t y @ c O  
OPTLMUM MOlSTURE (%) 12.7 I Comctrd OpIinnm MoirMc (W 

SAMPLE ID PF- I 
SAMPLE TYPE BULK 1 - 

SAMPLE DEFTHI I 

USCS 

Rocky FlatdField & Lab TestinglCO 
0432246.0001 

PI 
MC "k 16.1% 

.- 

REVIEW 

B 

,Golder Associates 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

145 

I40 

135 

I30 

1 25 

I 20 

> 115 

I I O  

105 

100 

95 ! I I I I I . .. Y 

90 - 

85 - 

80 

75 * 

I I I 

IO% 15% 20% 25% 30% 35% 0% 5% 

MOISTURE CONTENT % 

120.6 
10.7 

MAXIMUM DRY DENSITY (pcf) 115.8 I Comclcd Maximum Ory Onnity@CO 
OPTIMUM MOISTURE (%) 12.7 I Comctcd Optimum Moishln (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Rocky FlatdReId & Lab Testing/CO 
043-2246.0001 

Pi 

> -  

REVIEW 

I solder Associates c 



043-2246.000 I 

Medimn Fm 

PARTICLE SIZE DISTRIBUTION & ATTERBERC LIMITS 
ASTM D421, D422. D4318 

Sill aCty 

Y F l  

0.035 233 
0.022 22.9 
0.013 212 F i i  

0.0091 2441 sihorclay 28.88 
0.0865 199 
0.0833 18.2 

' O.db14 17.0 

DE+CRIPTION: Yetlowishbrown (10 MI 5/8) clayey sand . 

I 
uscs: sc - 1  

LIQUID LlMIT(LL1 

ATTERBERG LIMITS 
M. U si PI spc 

103 I 43 19 I 24 I 
- - 

DATE 7RIR004 
L REVIEW TECHIS 

Golder Associates Inc. 

~~ 



a 

0 

80 

a 

MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

MAXIMUM DRY DENSlTl (pcf) 1 14.9 I C o d  Maxinunn Dry Dcnsity@cO 119.9 
OPTIMUM M O W R E  (%) 13.9 I Comacd O p h  Mokturc ( O X )  11.7 

SAMPLE ID PF-2 
SAMPLE TYPE BULK 

- SAMPLEDEFTHI 1 

.- 
uses 

Rocky Flawfield & Lab TestiagKO 
043-2246.0001 

PI 

.- 

I 

T E C H C  
DATE 7-22-04 I 

REVIEW 

-. 

- 
c 

Golder Associates - 



llym 043-2246.00 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422. D4318 

Rocky FlatslFidd & Lab TestingICO PROJECT NAME: 

TYPE: BULK 

SAMPLE ID: PF-3 Depth (A): - 

DESCRIPTION: 

USCS: 

100 

90 

80 

% 70 

p 6 0  
a 

.' 50 

i 
40 

30 

20 

10 

0 

Yellowish brown (IO YR 5/8) clayey sand with 
gravel -. 

sc I 

I ;  

10 I I000 

N O  160 R I M )  

0. I 0.01 0.001 

Particle size in millimeters 

Fm conw M d i m  Fbr  I Sill 01 Clay CDUW 

I FINES GRAVEL SAND I COBBLES 

Panick Size Panicle S i c  

(inn) % F M  
0.035 235 
0.022 215 
0.013 20.7 F m  
0.009 1 199 SiltorClay 29.62 
0.0065 18.7 
O.qP32 183 
0.0013 17.0 - 

PLASTICITY CHART 

T 
Mll 011 g' 

o IO m JO u) sa 60 10 ~1 w IM) 110 

LIQUID LIMIT (LL) 

ATEREERG LIMITS 
U PL PI spc Y 

18.1 43 18 25 - 

REVIE 

0 

a 

0 
e 5 Golder Associates Inc. .- 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

PI - 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEF'IIH 

DESCRIPTION 

uscs 

Yellowish h w n  (10 YR 5/8) clayey sand with gravel 

sc I 

Rocky FlatdField & Lab Testing/CO 
043-2246.0001 

.- 

'"""E DATE 7/16/04 
R E V l E W r  NG 

Golder Associates 



043-2246.m 

0.035 2A.6 
0.022 215  
0.013 20.7 Fines 

193 Silt aClay  
O . . W  185 

18.0 

0.0091 

-0 0.0032 
r” o.biii4 163 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421. D422. D4318 

30.25 

100 

90 

80 

% 70 

60 
a 

so 

i 

g 

40 

30 

20 

10 

0 

USCS: 

Particle size in millimeters 

c m  I Fax I C o r n c  j M e d h r m I  FUIC I SthaClay 

I FlNES GRAVEL SAND I CCSBLES 

1 

sc I 

LIQUID LIMITtLL) 

AllERBERG LIMITS 
U PL A S p C  Y 

17.4 I 35 I 16 19 

DATE ll19RO 
REVIEW ‘““E 

a 

a 

- 

a- 
- 

,- 
Golder Associates c inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

I45 

I40 

135 

130 

125 

2 120 

; 115 
t g 110 
w 
* 
p! 

105 

loo 
95 

90 

85 

80 

75 
15% 20% 25% 30% 35% 0% 5% IO% 

MOISTURE CONTENT Yo 

122.9 
10.6 

MAXIMUM DRY DENSITY (pcf) I 17.6 I Comctcd Maximum Dry Density 6x0 . 
OPTIMUM MOISTURE (%) 12.9 I Comctcd Optimum Moisture (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Yellowish brown (IOYR 518) clayey sand 

USCS 

Rocky FlaWField & Lab TestSng/CO 
043-2246.0001 

PI 

Golder Associates - 



uly-04 043-2246.OOOl 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

Rocky FlatslField & Lab TestindCO 

ASTM D421. D422. D4318 

PROJECT NAME: 
SAMPLE ID PF-5 Depth (A). 
TYPC BULK 

Mcdhtm FLr Silt a Cby 

I SAND FlNES 

100 

90 

80 

y o  70 

p 6 0  
a 

50 

i 
40 

30 

20 

10 

0 
I 0.1 0.01 0.001 I000 100 10 

Particle size in millimeters 

- #60 0.25 43.6 
# I 0 0  0.15 363 
#ZOO 0.075 .; 28.8 Fmesaod 24.21 

(f=u) nFii 

0.035 24.4 
0.022 22.2 
0.013 21.7 Fma 

20.4 SillorClay 28.84 
0.0065 19.5 

18.6 
0.0014 171 - 

DESCRIPTION: Yellowish brown (10 Y R  518) 

USCS: - sc I 

PLASllCITY CHART 

. .  
0 I O  20 .w 40 XI 60 70 80 90 I r n  110 

LIQUID LIMIT (LL) 

AllERBERG LIMITS 
m. U n .  PI SPG 

12.8 37 19 IS I 

REVIEW 

- 
I Golder Associates Inc. .- 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

MAXIMUM DRY DENSm (pcf) 1 17.4 I concacd Maximum Dry Dcmity @cfl 121.9 
OpTlMUM MOISTUftE (%) 12.7 I C o m c o c d  Optimum Moisture (W 10.8 

- 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH - 

uses ._ 

Rocky FlatdField & Lab TestinglCO 
043-2246.Oool 

LL[+l PL 
PI I R  

MC 112.81 

.- 

DATE 7-20-04 
REVIEW TEcHE 

Golder Associates 



043-2246.00 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D42l. D422. D4318 

Rocky FlatslFdd & Lab Testing/CO PROJECT NAME: 
SAMPLE ID: PF-5 DUP Depth(ft): - 

100 

90 

80 

yo 70 

p 6 0  
a 

50 

40 
i 

30 

20 

10 

0 
100 I 0. I 10 

Partide size in millimeters 

0.01 0.001 

Fmc IC-  i M c d n r m I  FRIC I s&aW comc I 
I m SAND COBBLES GRAVEL 

Panicle size Pat iClC size 

I 
-. USCS: sc I 

LIQUID LlMFT(LL) 

A?TERBERG LIMITS 
U PL PI spc w 

11.4 I 40 19 I 21 

'"""E DATE 7RIQ 
  REVIEW^ ME 

~ 

I Golder Associates Inc. - 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

122.3 
11 .1  MAXIMUM DRY DENSITY (pct) 1 18.4 I Comtcd Maximum Dry Dcmity@cf) 

OfWMUM MOISTURE (74) 12.8 I Corrected Opcimum Moisture (%) 

SAMPLE ID PF-5 Jh 
SAMPLE TYPE 

SAMPLE DEF’TH 

Rocky Flats/Field & Lab TestingKO 
043-2246.8001 

““pi PL 

- 
MC 

REVIEW 

.. 

L 

Golder Associates - - 



100 

90 

80 

b 70 

’ 6 0  
I 

’ 30 

i 
I 

40 

’ 30 
, 

20 

IO 

0 

043-2246.000 

Y-04 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

Rocky Flats/Field & Lab TestindCO 

A S m  D421, D422, D4318 

PROJECT NAME SAMPLE ID PF-6 Depth (ft) 

TYPE: BULK 

120 x40 urn UIW n2m 

\ *  
\ 

-- 
y - 

\ 

--- 
\ 

_- 
\< 
1. 

\ 

- .- 
.4 
\- 

--e 
0 

2 0 001 0 01 I 0 1  IO 100 
Particle sue  in millimeters 

I SiltorCby F W  Mcdnnn I coal== I Fuu I Coant I 
CO8BLES GRAVEL SAND I flNE.5 

I 
Particle Si= 

PartiClC s u c  

- 
Yellowish brown (10 YR 5/8) clayey sand with 
gravel 

0 

LIQUID LIMm(LL) .- 

ATTERBERG LIMITS 

45 20 25 
M. U PL m Spc 

115 

REVIEW 

a l d e r  Associates Inc. - 



I I I I I 

DESCRIPTION 

! I I I I I 1 

25% 30% 35% 20% 75 ! 
5 Yo io% 15% 0% 

Yellowish brown (IO YR 5/8) clayey sand with gravel 

MOISTURE CONTENT 'Yo 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

1 

Rocky FlaWField & Lab TestingKO 
043-2246.0001 REVIEW 

.- 
Golder Associates 



043-2246.W 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421. D422, D4318 

PROJECT N A M E  Rocky Flsts/Fdd & Lab T&ng/CO 
SAMPLE ID: PF-7 Depth(ft): - 

I Sth a cllr 
FWES 

Fue IC- I M c m u m I  F m  

I 
C O M  

SAND COBBLES GRAVEL 

Particle Size Panicle Size 

PLASTlClW <: 

ellowish brown (IO YR 518) clayey sand 

AllERBERG LIMITS 
U. PL m s p c  M. 

13.5 I 35 18 17 

L - uscs:L sc I 

a l d e r  Associates Inc. ,- - 



MOISTURE I DRY DENSITY CURVE 
D698 METHODA 

.- 

I45 ZERO AIR VOIDS CURVE'S 

/h=2.80 - 

I I 

.. 
80 

75 I 

35% 15% 20% 25% 30% 0% 5% IO% 
MOISTURE CONTENT Yo 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Yellowish brown (IO YR 5 /8 )  clayey sand 

I ._ 

Rocky FlatdFidd & Lab TestingKO 
043-2246.0001 

Golder c Associates 
c 

... 
I 



043-2246.00 

PARTICLE SIZE DISTRIBUTION & AlTERBERC LIMITS 
ASTM D421, D42f M318 

PROJECT NAME: Rocky Flatdfidd & Lab TestindCO 
SAMPLE I D  PF-8 D+(R): - 

Io0 

90 

80 

L 70 

’ 6 0  
I 

50 , 
i 

40 

I 

30 

20 

IO 

0 
1000 100 

I u. I IO 
Particle size in millimeters 

m 

0.01 0.001 

Particle Size Particle S k  

(mn) %F-= .-- 
0.034 213 
0.022 23.1 
0.013 22.2 F- 

0.WS 20.1 
0.0034 19.7 
0.0013 18.0 

0.0091 21.0 %iillMW 28.34 

- - 

ellowish brown (10 YR 5/8) clayey sand with 

ATEREERG LIMITS 
U n PI spc M, 

19 22 - 14.9 I 41 

- 
DATE 71150 

-- REVIEW ‘““E 
Golder Associates Inc. 



1 MOISTURE / DRY DENSITY CURVE 

I D 698 METHOD B 

.- USCS 

117.9 
11.9 

MAXIMUM DRY DENSrrY (pcf) I 17.2 I Comcted Marimurn hy Density (pen 
OPTlMUM M O W R E  (%) I 2.2 I amted optimum ~ o b t u r r  (W 

i ._ sc 1 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 
c 

PI 

Yellowish brown (IO YR 518) clayey sand with gravel 

Rocky FlatslField & Lab TestingKO 
043-2246.0001 

Golder Associates c 
- 



- 043-2246.M 

PARTICLE SIZE DISTRIBUTION & A'TTERBERG LIMITS 
ASTM D421, D422, D4318. 

PROJECT NAME: Rocky FbtdFidd & Lab Testing/CO 
SAMPLE I D  PF-9 D*th (A): - 

I Sa1 M cby Fhx 1 - I  h l & m I  FmC 

I f3NES 
Coirpc i SAND COBBLES GRAVEL 

Rrticle sizc particle Size 

DATE 7l191 
REVIEW TEcHE - 

&Mer Associates Inc. 
.- e 

.- 



MOISTURE / DRY DENSITY CURVE 

80 - 

D698 METHODA 

I I 

I 

I 

DESCRIPTION 

I45 

I40 

135 

I30 

I25 

E 120 
P 

15 

IO 

05 

00 

95 

90 

85 

Yellowish brown (10 YR 5/8) clayey sand 

125.1 
10.4 

MAXIMUM DRY DENSrrY (pcf) 121.6 I Conected Maximum Dry DenSity@ef) 
OPlTMUhl MOISTURE (%) 12.0 I Comctcd opthnwn Moisturn (%) 

7 ,  

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

I 

Rocky FlatdField & Lab Testing/CO 
043-2246.0001 

t 

REVIEW 

L 

Golder Associates 



043-2246.00 
IY-04 

PARTICLE,SIZE DISTRIBUTION & AITERBERC LIMITS 
ASTM D421, D422. D4318 

Rocky FlstslFkld & Lab TestingCO PROJECT N A M E  

TYPE: BULK 
SAMPLE ID: PF-IO De@(tt): - 

100 

90 

80 

y o  70 
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IO 

0 
Io00 100 IO I 

Particle size in millimeters 

PUtiClC Sizc partide Sizc 

.- 
0.035 

0.013 
0.0091 
0.0064 18.9 
0.0032 18.0 
0.00 I4 16.8 

ATIERBERG LIMITS 
U PL PI SPG m. 

18 25 14.8 43 I 

- 
DATE 7RIRI 

L USCS: REVIEW "'"E 
.- .- 

a l d e r  Associates Inc. 
,- 
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0 
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MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCRIPTION Yellowish brown (IO YR 5 / 8 )  clayey sand with gravel 

122.1 
11.0 

MAXIMUM DRY D M S m  (pcf) 116.4 I comctcd Mnximum Dry Dcnsity(pcD 
OPTlMLJh4 MOISTURE (Yo) 13.5 I Corrected Optimum Moisbue (%) 

PF-IO 71 SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH - 

1 
- .  .- 

Rocky FlaWield & Lab TestinglCO 
043-2246.0001 

PI 

I 

.- 

REVIEW 

Golder Associates - - - 
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043-2246.M 
October4 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

DESCRIPTI0N:’strong 

uses: 

t 

brown (7.55 YR 5/6) clayey gravel with sand 

- GC I 

ASTM D421, D422, D4318 

PROJECT NAME. 
SAMPLE ID: APR-I Depth(R) - 
TYP& BULK 

Rocky FlatdField & Lab Testing/CO 
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% 70 
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i 
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lo00 

I -  u4. -3%‘ 

I 0. I 0.01 0.001 

Particle size in millimeters 

Fm Silt or Cby I cousc I Fmc I carrc M& I 
I LlNES GRAVEL SAND 1 COBBLES 

Particle Six. Partide Si 

LIQUID LIMIT (LL) 

ATERBERG LIMITS 
u n. Y 

10.4 39 I 17 22 2.70 

TECHr- 
DATE 11/30 

RE”, E W F M ;  

.- Golder Associates ,- Inc. 
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043-2246.W ctober-04 
PARTICLE SIZE DISTRIBUTION & ATTERBERC LIMITS 

Rocky FlatdField & Lab TestinglCO 

ASTM D421. D422, D4318 

PROJECT NAME: 
DepIh(ft): - SAMPLE ID: APR-2 

DESCRIPTION: 

USCS: 

Particle s'ua in millimeters 

cwnc . Finc Icmme I Medhrm I FLr I Sill OT Cby 

I SAND FINES COBBLES GRAVEL 

Particle Size Parliclc Size 

Swng brown (7.55 YR 516) clayey gravel with sand 

-_ GC I 

I LIQUID LIMIT (LL) 

ATERBERG LIMITS 
PI Spclrrmmr Y U PL 

9.8 38 I 17 I 21 I 2.70 

DATE IlAR@ 
R E U E W  '""E 

- Golder Associates Inc. .- I 
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day-05 053-2203-000 

PARTICLE SIZE DISTRIBUTION & A'MZRBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 

TYPE: 

Kaiser HilyRocky Flats Field & Lab 
DRS-01 Depth (ft): - c--a DLAL*~ Qec~r=_ SAMPLE ID: Pail 

_- 

uses: 

IO0 

90 

80 

yo 70 

f' 60 
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50 
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i 

g 
n 40 

30 

20 

IO 

0 

I - 
GP I 

IO00 100 IO I 0 1  0 01 0 001 

Particle size in millimeters 
--_____ - - ___ - -_ - _ _  -- 

C o m e  Fmc C'um Medium FmC I Slll or clay 

COBBLES GRAVEL I SAND FMES 

Pyl iclc Sizc 
____ . . . .. . . .- 

Pyticlc S i x  PLASTICITY CHART 
(m) %Pnsing Clartificatim Pmuncagc 

12.0 304.8 100.0 

6.0" 154.2 100.0 Cobbla 0.00 

6.0" 154.2 100.0 

3.0" 75.0 100.0 

1.5" I 37.5 I 98.7 

1.0" I 25.0 I 49.6 

#IO 2 .o 13 CoarscSand 0.98 

#20 0.9 6.2 

#40 0.4 5.1 McdiumSand 2.20 
#60 0.3 4.5 
#I00 0.2 3.9 

#200 0. I 3.3 Fine Sand 1.81 

Fina 333 

0 10 20 IO 40 50 60 10 80 90 I C 0  110 .- 
LIQUID L W  (LL) 

____ ._ . _ _  . -- 

AllERBERG LIMITS 
M. LL PL PI SC 

I I - - - - - 
DESCRIPTION: lYellowish brown poorly graded g a v e l  I 

REVIEW zp 
Golder Associates Inc. 



l a y 4 5  053-2203-0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 

&,,, TL uc, I kc DeIdzobL SAMPLE ID: TYPE: Pail 

Kaiser HilVRocky Fiats Field & Lab 
DRS-02 D ~ t h ( f t ) :  - 

-_ - 

Fme Sill or Clay corns FiDe CDlnC M d i  

I SAND FtNES 

100 - 

90 - 

80 - 

yo 70 - 

p 60 - 
a 

50 - 
s 
i 
n 40 

- 

g 
30 - 

20 - 

IO - 

0 -  
lo00 

. -.. 

100 I 0. I IO 

Particle size in millimeters 

0.01 0.001 

Paniclc Size Paniclc Size 

I I 1.5" I 37.5 I 88.7 

I . o  I 25.0 I 22.9 

0.75" I 19.0 I 9.8 I CoyxGravel  I 90.20 

0.375" I 9.5 I 8.6 I 

" . . ... .- . . 
PLASTICITY CHART 

o IO 20 i o  40 M) 70 (LO 90 100 l l 0  

F i n s  I 3.29 I 

ATERBERG LIMITS 

USCS: 

- 
REVIEW1 MB 

0 

Colder Associates Inc. 
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ay-05 053-2203-000 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSE-2 Depth (R): - 

Kaiser HilVRocky Flats Field & Lab 

IO0 

90 

80 

70 
YO 

P 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

10 

0 

. .. . . . . . 
TYPE: Pail 

. ..... . . -. .. - . .- . . . .. . .. .--- __ . . . . . . . . , . . .. .- . .- .. . 
A I  . - 

T !  
. I  #in a n  m U M O  

0.01 0.00 I IO Particle size h millimeters 0. I IO00 IO0 
-. .~ . ., . .  , . -. . . . 

Fl”C Silt or Clus C O X S C  F m  Coanc Medium 

SAND FINES COBBLES GRAVEI. 

Panicle Size Particle Size 

(m) % F , M  

0.037 21.4 
0.023 18.4 
0.014 17.4 Fins 

0 0096 16.4 Si11 or Clay 25.98 

0 0069 14.9 

0 0031 11.9 
00014 11.4 

yellowish brown - 
1 

USCS: -- 1 

PLASTICITY CHART 

0 10 20 30 40 50 60 70 80 90 IM 110 

LIQUID LIMIT (LL) 

AlTERBERG LIMITS 
LI. PL PI spc hl. - - - - - 

GoldeGissociates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

122.0 MAXIMUM DRY DENSITY (pcf) 
OPTIMUM MOISTURE (%) 

1 20.0 I Corrected Maximum Dry Density (pcf) 
13.9 I Corrected Optimum Moisture (%) 12.2 

145 

140 

135 

130 

125 

120 

115 
2 
k g- 110 

.+ 105 
w 
Q 

p: 
100 

95 

90 

85 

80 

75 
0% 5 % 10% 15% 20% 25% 

MOISTURE CONTENT % 

35% 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS 

Kaiser Hill/Rocky Flats Field & Lab - 
053-2203-0001 - 

PI 

.- 

REV1EW4 

.- Golder Associates 



ay-05 053-2203-000 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSW-2 Depth (ft): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

. .  .. . . -, - . , . . . .___- . .. ._ . .. _ _  . . . . . .. .. . . .. . . . __  . . . . . . 

COBBLES 

IO0 

90 

80 

% 70 

p 60 
3 

50 
S 

i 
n 
g 

30 

20 

IO 

0 

SAND FINES GRAVEL 

I 0.1 0.01 0.001 I on0 IO0 IO 

6.0" 154.2 100.0 

3.0" 100.0 

I .5" 100.0 

I .0" 25.0 
n 7 v  I9 0 100.0 

Paniclc S i x  PJnlclc Sizc 

0.036 
0.023 
0.013 

0.0094 
0.0066 16.3 

-6.0032 
0.00 I4 

Fincs 

Sill or Clay 

.. . . 
I 

00 

I so 
I 

1 0  i 

! v 

L 

24.75 1 
D E S C R ~ I O N :  Moderate brown I 

USCS: -- I 

PLASTICITY CHART"- 

IO 20 30 40 

LIQUID LlhllT (LL) 
. .  . 

AITERBERG LIMITS 
>I, 1.1. P 1. PI spc; 

- - - - - - 
- 

DATE 511 2/200 
REVIEW ""€ MI3 

Golder Associates Inc. - .- 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

__ 
DESCRIPTION 

I45 

'Moderate brown ._ 

140 

REVIEW 

135 

h.lB 

130 

125 

I20 
2 

; 105 

; 115 
t: 

110 
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d 
100 

95 

90 

85 

80 

75 

0% 5 % 10% 15% 20% 25% 30% 35% 
MOISTURE CONTENT % 

-__._- - 

MAXIMUM DRY DENSITY ( p c f )  I 18.9 I Corrected Ma?tirnum Dry Densily (pct) 120.4 
OPTIMUM MOISTURE (%) 13.2 I Corrected Optimum Moisture (%) 12.7 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH PI 

USCS - 1 I 

TEcHF= DATE 5-12-05 

Golcfer Associates .- 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL TRANSMITTAL NO.: OLF-006 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE: 5/11/05 

Steven McQueaIy (Envirocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

Mike Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Hwvy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

Specification Sec. No. General Project Project Title and Location: Cover Original Landfill - Rocky Flats 
Item I I No. of ISpec.Para.1 Drawing I 
No. Description of Item Submitted Copies No. Sheet NO. Variation 

1 QNQCResumes 3 Table 7.1 N/A NIA 

I 
REMARKS 

I certify that the above submitted items have been review4 in detail and are 

except as othenvise noted. 
s correct and in strict compliance with the contract drawings and specification! 

APPROVED .4pprovriI is for 
0 APPROVED AS CORRECTED co)I/ormiuicc IO rhc ; AUTHORITY IDATE 1 
0 NOTAPPROVED rippro~~cd [lcrigii, iiirleiling 
0 REVISE AND RESUBMI7 rhe cidcalurio,u. p h s .  

i 

I 



Section Description: General Project 
Section Number: NIA 
Paragraph Number: 
Description of Item: QNQC Resumes 

Table 7.1 QNQC Plan 
0 

Transmittal Number: OLF-006 

Golder Quality Control Resumes 

0 

0 

Quality Control Site Manager (QCSM) - Mark McClain, P.E., see attached resume 
Quality Control Personnel, - Matthew Cashimer, Ronald P. DiDonato, and Michael 
Place, see attached resumes 

Tetra Tech Quality Assurance Resumes 

0 

Site Quality Assurance Managers (SQAMs) - John H. Rahe, P.E., see attached 
resume 
Construction Quality Assurance (CQA) Engineers - Bruce Marshall, Patrick 
Niedermeyer, Marshall A. Massaro, see attached resumes 



Mark McClain, P.E. 

Education BS, Urban and Environmental (Civil) Engineering, University of North Carolina, 

M$ Civil Engineering (Geotecbcal), University of Colorado, Boulder 
Charlotte 

Affiliations Professional Engmeer (Colorado, #24257, North Dakota #4764) 
American Sock5 of Civil Engineers 
Solid Waste Association of North America 

Experience 
2000 to Present Golder Associates Inc. Denver, Colorado 

Senior Project Manager to Associate 
Manages and provides technical support to various solid waste facilities and hazardous 
waste cleanup sites throughout the western and midwest United States. 
Responsibilities include landfill construction quality assurance certification, 
coordinating the development and preparation of design and permitting documents for 
waste disposal facilities, CERCLA Remedial Designs and treatability studies, 
hazardous waste remediations and providing consulting support to clients on various 
regulatory and technical issues. Development of closure and post-closure plans for 
various landfill sites throughout Colorado and the western United States. 

1991 to 2000 Morrison Knudsen Corporation Denver, Colorado 
Technical ManagerIDesign Engineer 
Engineering role on miscellaneous projects and proposals. Provided technical support 
for miscellaneolfs civil and environmental design and construction projects and 
proposals throughout the Midwest and Western United States. 

Managed all technical aspects of the remedation development of the conceptual plan 
to remediate the Rocky Mountain Arsenal. Responsibilities involved developing a 
conceptual plan for remehation, sequencing projects, developing site-wide operating 
plans, preparing designs for and performing construction management on early start 
projects and preparing site-wide engmeering and construction procedures. Primary 
contact for the Regulator Agencies on remdation activities including comment and 
dispute resolution. 

Performed management and oversight of technical aspects of Shell’s role at the Rocky 
Mountain Arsenal CERCLA site. Responsibilities involved coordinating Shell’s role 
in development of the Record of Decision (ROD), management and oversight of 
designs for Removal Actions, the feasibility study, development of technical position 
papers on groundwater and remediation costs, and management of technical stafF. 



Mark McClain, RE. 

I .  

I989 to 1991 

1986 to 1988 

1979 to 1984 

Enecotech Inc. Denver, Colorado 
Corporate Remediation Manager 
Developed and managed remediation program for 6 offices nationally. Set up 
engineering, bid solicitation and construction management, and quality assurance 
procedures for corporation. Supervised approximately 25 engineers and remediation 
design and implementation on a variety of uncontrolled hazardous waste and 
petroleum hydrocarbon sites nationwide. Oversaw overall completion of projects and 
Regulatory compliance including development of Operations and Maintenance Plans. 
Managed national accounts with several private Oil Companies. 

Environmental Science and Engineering Denver, Colorado 
Senior Engineer 
Managed and developed the Remedial Investigations and Feasibility StudiedCorrective 
Measures Studies for large uncontrolled hazardous waste sites in thc western United 
States. Responsibilities included management of approximately 6 engineers and the 
daily supervision of fieldwork and engineering deliverables. Designed and 
implemented remedial actions at several hazardous waste and petroleum hydrocarbon 
sites in the Western United States. 

Design Engineering 
(Subsidiary of Duke Power Co.) Charlotte, North Carolina 
Project Engineer 
Prepared various civil engineering designs including structural steel and reinforced 
concrete for power plants, and geotechnical engineering for dams, impoundments, and 
slurry walls. Performed construction quality assurance and quality control testing for a 
variety of civil engineering projects. Supported air quality compliance efforts for 
existing and new power plants including permitting, modeling, and monitoring. 
Prepared designs and operation plans for waste handling (coal ash and waste oil) 
facilities. Perforbed quality assurance audlts of 150 person engineering organization. * .  . ... 



Mark McClain, P.E. 

PROJECT-RELATED EXPERIENCESOLID WASTE AND HAZARDOUS WASTE 
LANDFILLS 

Abandoned CERCLA/RCRA Landfills at Fitzsimons Army Base Denver, Colorado 
Managed and prepared the Final Corrective Measures Work Plan (Final Design) for three abandoned 
landfill remediations at the above site. Prepared all design drawings and specifications, assisted with bid 
package, and prepared supporting plans such as ClosurePost Closure Plans, CQA Plan and Construction 
Completion Plan. Conducted landfill gas monitoring and collection system design to prevent migration of 
landfill gases to adjacent areas. 

Design and Permitting of Section 5 Landfill 
Denver Arapahoe Disposal Site Denver, Colorado 
Developed (he Engineering Design and Operation Plan (EDOP) for a new'landfill at the DADS site. 
Prepared all drawings and design narrative, calculations, closurdpost-closure plans, waste screeing plans 
and provided interface with Regulators to obtain revised Certificate of Designation. 

Design and Permitting of Colorado Springs Expansion Landfill 
Colorado Springs Landfill Colorado Springs, Colorado 
Developed the Engineering Design and Operation Plan (EDOP) for a new landfill at the Colorado Springs 
site. Prepared all drawings and design narrative, calculations, closure/post-closure plans, waste screeing 
plans and provided interface with Regulators to obtain revised Certificate of Designation. 

' 

Design and Permitting of Sedalia Landfill Sedalia, Colorado 
Developed the Engineering Design and Operation Plan (EDOP) for a new C & D landfill at the Sedalia 
site. Prepared all drawings and design narrative, calculations, closure/post-closure plans, waste screeing 
plans and provided interface with Regulators and Douglas Planning Board and County Commissioners to 
obtain Certificate of Designation. 

CERCLA/RCRA Hazardous Wasfie Impoundment Closure Salt Lake City, Utah ' 
Assisted in the design of cap and closure/post closure plans for two hazardous waste impoundments at 
CERCLAJXCRA industrial site in Utah. One of the closures was conducted under CERCLA and the other 
RCRA. 

0 
0 

Permit ApplicationKoncept Design for Solid Waste Facility Kimball, Nebraska 
Prepared permit application and concept design for a solid waste disposal facility in Kimball, Nebraska. 
Prepared ClosurePost-Closure Plans, CQA Plans and Operating Plans. 

Inspection of Landfills Operations for Front Range 
and North Weld Landfills Denver, Colorado 
Performed quarterly audits at Northweld and Front Range Landfills on all aspects of operations, closure 
and monitoring. 

Solid Waste Landfill Design 
Managed and prepared design for solid waste landfill facility in Nebraska. 
calculations, closure/postcIosure plans and construction quality assurance plan. 

Lincoln, Nebraska 
Prepared drawings, 

Construction Quality Assurance for Solid Waste Landfills Colorado 



Mark McClain, P.E.. 

Acted as certifying Engineer for construction quality assurance at solid waste landfills along Colorado 
Front Range including North Weld Landfill, Denver Arapahoe Disposal Site, BufFalo Ridge Landfill, 
Colorado Springs Landfill and Midway Landfill. 

County Line Landfill Denver, Colorado 
Redesign and monitoring of landfill gas collection system at new recreational facility constructed over 
closed landfill. Provided geotechnical support for new fields and recommendations to minimize water 
introduction to landfill. ' 

Hazardous Waste Landfill Design Denver, Colorado 
Manager of design of a 1.8 million cubic yard hazardous waste landfill in Western United States. 
Assisted in the Conceptual design and managed various techmcal aspects of the design includmg slope 
stability analysis, liner design, operational planning and Construction Quality Assurance Plan. Managed 
design support projects such as compatibility testing, interface shear testing, seismic analysis and test fill 
plots. 

RCRA Equivalent Cover Design Denver, Colorado 
Assisted in the development of soil-vegetative cover design concept for use as RCRA equivalent covers for 
over 200 acres at a large CERCLA site. Assisted in hydrologic/hydraulic modeling (UNSAT-H) of 
proposed cover designs and in design of test plots to field test designs. 

Alternative Final Cover Design for Solid Waste Landfills Colorado 
Development of demonstrations to permit Alternative Final Covers (AFCs) for six solid waste landfills in 
Colorado. Conducted on-site sampling, laboratory testing, and modeling to demonstrate equivalence to 
prototypical solid waste landfill design. 

Hazardous Waste Landfill Leachate Treatment System Design Denver, Colorado 
Assisted in the engineering, predominately conceptual, of a treatment system for leachate and storm water 
being removed from a large R C m E R C L A  Hazardous Waste Landfill in the western United States. 
Responsibilities included predlctions 'of wastewater quality and quantity, preparation of NF'DES permit 
application, selection of treatment processes and engineering support during construction. 

CERCLA Hazardous Waste Leachate Impoundment Design Denver, Colorado 
Assisted in the design of 2 impoundments (3.5 million gallons) to store contaminated storm water and 
leachate at large CERCLA site in Western United States. Was involved in siting, estimation of 
wastewater volumes, selection of liner system and floating cover system and slope stability analyses. 

Coal Ash Handling and Disposal Charlotte, North Carolina 
Developed design and operating plans for Fly Ash and Bottom Ash disposal facilities at several coal-fired 
power plants in North Carolina and South Carolina 

Hazardous Landfill Design St. Louis, Missouri 
Provided technical support on geosynthetic liner design for Subtitle C Landfill at Department of Energy 
facility in Missouri. 

Cover Design Denver, Colorado 
Managed and assisted in design of a vegetative (RCRA-equivalent) cover for a hazardous waste site in 
western United States. Helped perform hydrologichydraulic modeling to support design, developed 
borrow plan to find suitable soils and prepared final speclfications. 



Mark McClain, P.E. 

PROJECT-RELATED EXPERIENCEENVIRONMENTAL/ REMEDIATION 
a 

Air Modeling Charlotte, North Carolina 
Conducted air modeling to support the permitting of several new and existing coal-fired power plants. 
Conducted extensive evaluation of contribution of miscellaneous fugitive emission sources to particulates 
in nearby areas. 

Title V Applications Nebraska, Oklahoma, Colorado 
Preparation of Title V Applications for solid waste sites in the western United States. Work included 
estimating PM-10 fugitive emissions and using Landgem Model to estimate NMOCs. 

Tier II Landfill Gas Investigations Oklahoma, Colorado 
Performed sampling of landfill gas at several landfills 'to obtain accurate measurements of non-methane 
organic compounds (NMOCs). Used Landgem model to show that NMOC emissions were withm 
regulatory limits. 

Groundwater Intercept Trench Sheridan, Wyoming 
Designed groundwater intercept trench and treatment system for a private client at .a petroleum 
hydrocarbon release site in northern Wyoming. 

CERCLA RUFS and RCRA Facilities Investigation and Corrective 
Measure Studies at Steel Mill in Western United States Orem, Utah 
Assisted in the investigation and corrective measures study of a large RCRA site. Responsibilities 
included conducting soil gas surveys, installing and monitoring wells, preparing concept designs for 
alternatives and analysis and report preparation. 

a 
Litigation Support Denver, Colorado 
Provided litigation support services50 an international private client involving several haiardous waste 
sites nationally. ~ ... 

Technical and Litigation Support Sacramento, California 
Provided technical and litigation support to a national law firm on several environmental litigation 
projects. Cases ranged from UST projects to a release in a major river in the Northwest United States. 

Preparation of Technical Position Papers Denver, Colorado 
Prepared technical position papers on issues such as groundwater migration, remedation costs and cost 
growth, and RCRA Equivalent Covers to support ROD negotiations on a large CERCLA site in Western 
United States. 

Implementation Plan for Large CERCLA site Denver, Colorado 
Developed project sequencing, remediation schedule, site-wide operating plans for air quality, storm water 
control, traffic, borrow areas, and waste and waste water management for 14 year environmental cleanup. 

Deep Soil Mixing Slurry Wall Design Denver, Colorado 
Project engineer for design of 9000 foot long deep soil mixing groundwater barrier and groundwater 
extraction system at large CERCLA site in Western United States. Managed, coordmated and assisted in 
the development of all plans, specfications and drawings. Coordinated comment resolution and project 
approval with regulatory agencies. a 

Pub I of I 



Mark McClain, P.E. 

Oil Pipeline Contingency Plan Wyoming 
Assisted in the development of a contingency plan for a major oil pipeline in southern Wyoming for a 
national oil company. 

Soil Stabilization Treability Study at CERCLA Site Denver, Colorado 
'Project engineer for a treatability study to evaluate optimum stabilization mixes for soil contaminated with 
o r g h c  and inorganic contaminants at CERCLA Site. 

Slurry Wall Design Denver, Colorado 
Prepared the Conceptual Design for a slurry wall at a refinery in Colorado. Prepared report, drawings, 
and preliminary specrfications. 

Manager of Remedial Investigation at Large CERCLA Site Denver, Colorado 
Prepared and managed implementation of a remedial investigation at a large CERCLA site in the Western 
United States. Managed preparation of all well installation and sampling plans, surface water monitoring 
plans. Supervised field activities and preparation of final reports. 

Manager of Feasibility Study for Large CERCLA Site Denver, Colorado 
Supervised and assisted in preparation of a feasibility study for a large CERCLA site in western United 
States. Oversaw all screening of technoloQes, development and selection of alternatives, conceptual 
engineering, cost benefit analyses, and preparation of final report. 

Dioxin Cleanup St. Louis Missouri 
Remediation design for private client at dioxin site in St. Louis. Managed all client interfaces and 
prepared drawings, plans and air-monitoring plan for conceptual design. 

Containment System and Fre-Product Recovery Systems Cheyenne, Wyoming 
Prepared design and supervised insfallation of a groundwater containment system and a series of free- 
product recovery wells for a private oil company at a refinery in Wyoming. Prepared and negotiated all 
required permit applications with the State of Wyoming. Also, supervised operations, maintenance, and 
environmental monitoring of systems. 

Investigation, Design and Construction Management 
of Remediation Systems at Petroleum Sites CO, TX, MO, WY, MN 
Supervised investigation and design and construction of remediation systems at approximately 35 UST 
sites in Texas. Arkansas, Missouri, New Mexico, Colorado, Wyoming, and Minnesota for 4 major oil 
companies. Developed standard drawings, specifications and bid packages for extraction and treatment 
systems, soil venting systems and air sparging systems. Was primary point of contact with 3 of the 
clients. 

Evaluation of Existing Groundwater Containment System Denver, Colorado 
Performed an evaluation of an existing groundwater containment system on a large CERCLA site that was 
failing to completely contain a groundwater contaminant plume. Evaluated existing slurry, extraction, 
recharge, and treatment systems. As a result of study, prepared a new design for recharge trenches to 
replace plugged recharge wells. 



Mark McClain, P.E. 

PROJECT-RELATEDEXPERNCEXEO'IECHNICAL INVJZSTIGATIONS 

Dam and Impoundment Design Charlotte, North Carolina 
Prepared drawings and 'specifications and conducted analysis for several dams and earthen 
impoundments. 

Foundation Investigation and Design Denver, Colorado 
Conducted field investigation and prepared Foundation Design Report for sports field and building 
complex in Denver. 

Forensic Investigation on Building with Swelling Soils Denver, Colorado 
Conducted investigation to determine causes of building damage at a commercial building located on 
swelling soils in Northeast Denver. 

Forensic Investigation of Building in area of Denver, Colorado 
Swelling Soils and Steeply Dipping Bedrock 
Conducted field work and analyses to determine the causes of building movement at site in Southwest 
Denver. Conducted remedial actions to help limit future damage to the building. 

Testing of Various Subgrade Products for Artificial Turf Denver, Colorado 
Perform laboratory testing on various subgrade products to assess their effectiveness underneath artificial turf 0 fields. 

Construction Quality Control for Highway Project Dinosaur, Colorado 
Managed project to conduct field and,labo~tory quality control testing for a new Iughway near Dinosaur, 
Colorado. 

Haul Road Design Denver, Colorado 
Managed and assisted in performance of design of approximately 9 miles of haul roads for environmental 
cleanup projects. Developed traffic and loadmg estimates and developed specifications for underlying 
soil, sub-base and base course. Developed operational plan for haul road usage. 
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. Mark McClain, P.E. 

PUBLICATIONS 

Field test of potential RCRA-Equivalent Covers at the Rocky Mountain Arsenal, Colorado. May 1999. 
D. George Chadwick, Carl V. Mackey, Mark D. Ankeny, Mark E. McClain, and Louis M. Greer. 

Performance Study of a Novel Vdrtical Groundwater Containment Barrier at Rocky Mountain Arsenal. 
March 2000. Mark McClain, Jeff Myers, Mike Winter, and Rich Lesser. 

Development of a Conceptual Plan to Remediate the Rocky Mountain Arsenal. February 1997. Gary 
Anderson, Mark McClain. 
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Matthew Cashimer 

Education 

Certifications 

Experience 
8/200 1 - Present 

GI200 1 - 71200 1 

0 G/ 1997 - SI2000 

B.S., Geological Engineering, Colorado School of Mines 

Troxler Nuclear Density Gauge and Radiation Safety Course 
OSHA 40-Hour Hazmat Training Course 
MSHA Surface and Underground Mining Course 
Citizen of the vnited States of America 
Citizen of Canada 

Golder Associates Inc. Denver, Colorado 
TITLE 
Responsibilities include performing lab testing to ASTM or AASHTO standards efficiently, 
training of new employees, maintaining data base for sample storage, general building 
maintenance, data entry, and QNQC for soil and geomembrane placement. 

Coors and Company Denver, Colorado 
TITLE 
Responsibilities included stocking, cash register, paclang and shpping, and customer 
service. 

Callie’s Candy Kitchen Mountainhome, Pennsylvania 
TITLE 
Responsibilities included stoclung, cash register, packaging, cleaning, and building 
maintenance. 7 , 

I ,. 
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Matthew Cashimer . 

PROJECT RELATED EXPERIENCE 

Cripple Creek and Victor Gold Mine Victor, Colorado 
Construction Quality Assurance field technician. Observed placement of clay subgrade, deployment of 
geomembrane, welding of geomembrane, pressure testing, repairs, vacuum testing, trail seam testing, 
destructive testing, and placement of drain cover and final grading of drain cover. 

Cripple Creek and Victor Gold Mine Victor; 'Colorado 
CQA field technician. Observed placement of drain cover and final grading of drain cover. 

Lone Tree Gold Mine Battle Mountain, Nevada 
CQA lab technician. Operated the field lab for the site. Procured samples for testing and performed 
Proctors, Attcrbergs, and sieves. . 

7 
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Ronald P. DiDonato 

Education 

Certifications 

Affiliations 

Experience 
1996 to Present 

1995-1996 

1993-1996 

1992-1993 

1991-1992 

B. S., EngineeringEnvironmental Geology, University of Colorado, Denver, 1995 

OSHA 40-Hour HAZWOPER Health and Safety Training with Current Refresher 
OSHA 1910.120 (e) (4) Supervisor Training 
OSHA Confined Space Entry Training 
MSHA 8-Hour, Health and Safety Training 
Rahation Safe+ and Nuclear Gauge Operation 
ACI Concrete Technician Level 1 Certification 

W A G  Mcmber 

Golder Associates Inc. Denver, Colorado 
Project Geologist 
Experience includes field oversight, personnel management, client development, 
monitoring, testing, sampling, and reporting earthwork, enpeered materials, and 
geosynthetic components of construction projects. 
Staff Geologist 
Field experience includes monitoring, sampling, data collection, and testing of 
geosynthetic and soil components during construction of soil liner and cover systems. 
Geosynthetic expcrience includes deployment, welding, and non-destructive test 
monitoring, field testing of destructive samples, and record drawing mapping. 
Earthwork expcrience includes soil type, placement, and compaction monitoring, 
performing density testing and field index testing, and preparing daily field reports. 
Laboratory Teckician 
Performed engiieering soils testing including: moisture contents, Atterberg limits, 
Proctors, specific gravity, shrinkage limits, pinhole Ispersion, grain size analysis, 
consolidation, and permeability using both the flexible wall and rigid wall methods. 

Denver Earth Resources Library Denver, Colorado 
Librarian Assistant 
Compiled and sustained databases of well logs (hard copy, fiche, and tape), state 
guidebooks; periodicals and publications, and maps. 

Coors Ceramics Golden, Colorado 
Quality Control Technician 
Followed blueprint specifications and measurement guidelines for electrical ceramic 
parts. Cleaned, inspected, and packaged ceramics. 

Goodson and Associates Golden, Colorado 
Engineering Technician 
Performed field tests on concrete, asphalt, and soils. Operated survey and engineering 
test equipment. Also aided in laboratory work. 

Solution Gold Ltd. 
Plant Operator, Laboratory Technician 

Golden and Central City, Colorado 
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Ronald P. DiDonato 

Responsible for maintenance and operation of a cyanide heap leach mine. Performed 
lab tests @H, turbidity, hydrometer, spectrophotometer) of pumped water throughout 
the plant. 



Ronald P. DiDonato . 

PROJECT RELATED EXPERIENCE 0 
Cresson Gold Mine, Heap Leach Facility, 2004 Victor, Colorado 
Resident CQA Manager responsible for quality assurance services for construction of a 2,700,000 square 
foot leach pad expansion (Phase IVc) and Phase IYIn TR extension. Responsibilities consisted 
management of approximately ten Golder staff, client and contractor construction meetings, sta&ng 
issues, underground remediation, soils testing, monitoring of engineered fill, drainage and detection 
construction, soil liner fill placement, drainage fill placement, geomembrane installation, delegate field 
and laboratory work, and certification report writing and review. 

Homestake Mine Waste Pile hvestigative Study, 2003 Lead, South Dakota 
Geological field engineer during the. geotechnical investigation associated with remediating the waste 
groundwater and future grout curtain system construction along the toe of the Homestake waste pile in 
Lead, South Dakota. Performed lithologic logging, packer and slug testing of alluvium, schist, rhyollite, 
and phyllite. Approximately 18 borings were dnlled to an average depth of 50 ft by the Hollow stem and 
HQ coring drilling method. 

Fort Carson Landfill 5,2003 Arapahoe County, Colorado 
CQA Monitor during investigative test pitting of loose lift cover liner of the Landfill number 5 high- 
permeability soil cover for the Fort Carson Military Base. 

Midway Landfill, 2003 El Paso County, Colorado 
CQA Monitor during placement of loose lift cover liner of the Midway Landfill high-permeability soil 
cover for Waste Management. 

Cresson Gold Mine, Heap Leach Facility, 2002-2003 Victor, Colorado 
Resident CQA Manager responsiblesor quality assurance services for construction of a 3,800,000 square 
foot pregnant solution storage pad and leach pad expansion (Phase IVb and IVb PSSA) and Lab 
extension. Responsibilities consisted management of approximately twelve Golder staff, client and 
contractor construction meetings, staffing issues, underground remediation, soils testing, monitoring of 
engineered fill and soil liner fill placement, drainage fill placement, geomembrane installation, delegate 
field and laboratory work, and certlfication report writing and review. 

Cresson Gold Mine, Heap Leach Facility, 2001-2002 Victor, Colorado 
Resident CQA Lead Earthworks Monitor responsible for quality assurance senices for construction of a 
1,800,000 square foot leach pad expansion (Phase IVa) and Crusher System Expansion, ADR expansion, 
and Truck Shop Construction. Responsibilities consisted of underground remediation, soils and concrete 
testing, monitoring of engineered fill and soil liner fill placement, drainage fill placement, delegate field 
laboratory work, and certlfication report writing and reLiew. 

Phase II Sioux Falls Flood Control Project, 2001-2002 Sioux Falls, South Dakota 
Geological field engineer during the geotechnical investigation associated 111th repairing and raising the 
levee system along the Big Sioux River and Skunk Creek in Sioux Falls, South Dakota. Performed 
lithologic logging of till, glacial outwash and alluvium. 108 borings were drilled to an average depth of 
55 ft by the Rotasonic drilling method. 
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Ronald P. DiDonato 

Adobe Buttes Landfill Phase IU, 2000 Delta County, Colorado 
Resident CQA Monitor during construction of approximately 6-acres of clay liner over the expansion floor 
and side-slopes, leachate sump and drainage fill placement. Construction Manager responsible for 
installation of soil liner with tie-in to existing Phase 11 soil liner. Responsibilities included construction 
meetings, CQA, CQC, survey control and Iogsfm. Soil sampling and testing protoools were implemented 
along with soil selection, borrow mixing table operations, and contractor direction for installation. 

Rocky Mountain Arsenal, 1999-2000 Commerce City, Colorado 
Provided full-time CQA Supervision, including coordinating and directing field and laboratory testing, nuclear 
density testing, monitoring of coml?acted clay liner deployment; performed mpmd field laboratory testing 
during construction of the 12-acre, :Cell 2, Hazardous Waste Landfill, and k c h a t e  Perimeter Conveyance 
System. Worked directly for the CQAE and assisted in the cooduntion of the day to day construction activities 
in accordance with the project schedule, dmvings, plans, and specifications. Contributed to the compiling of 
data and information for the preparation of the cerhtication documents Submitted to the client and regulatory 
agencies. Provided CQA monitoring and testing of M-1 pits, Basin F, and Lime Basin Treatability Study. 

. 

Cresson Gold Mine, Heap Leach Facility, 1999 Victor, Colorado 
Resident CQA Lead Earthworks Monitor responsible for quality assurance services for construction of a 
1,800,000 square foot leach pad expansion (Phase 111). Responsibilities consisted of soils testing, 
monitoring of structural fill and soil liner fill placement, drainage fi l l  placement, delegate field laboratory 
work, and certification report writing and review. 

Denver Arapahoe Disposal Site (DADS), 1998-1999 Arapahoe County, Colorado 
CQA Monitor during construction of 60-acres of cover liner over Section 3 I ,  Phases I and 11 side slopes 
and low-permeability soil berm for Asbestos Monofill I1 at the Denver Arapahoe Disposal Site. 

Denver Arapahoe Disposal Site (DADS), 1998 
CQA Monitor during construction of200,OOO cubic yard clay liner cell, modules 22-26, over Section 3 1. 

Arapahoe County, Colorado 

, .  . ”  

San Louis Valley Sanitary Landfffl, 1997 Del Norte, Colorado 
CQA Monitor during construction of Module 3, Phase I, structural fill and low permeability geotextile 
fabric. 

North Weld Sanitary Landfill, 1997 Weld County, Colorado 
CQA Monitor during construction of Module 4, Phase I, low permeability clay liner, leachate trench, and 
drainage layer. 

Cresson Gold Mine, Heap Leach Facility, 1996 Victor, Colorado 
Resident CQA Monitor responsible for quality assurance services for construction of a 5,000,000 square 
foot heap leach pad (Phase 11). Project consisted of soils testing and monitoring during placement of rock 
fill, structural fill, drainage material, and low permeability soil liner. 
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Michael Place 

Education: B.S. Geological Engineering, Colorado School of Mines, Golden, CO, 2001 

Affiliations: 

Certification: OSHA 40-Hour Hazwoper Certification 

EIT General Engineering ,200 1 

MSHA 24-Hour New Miner Certification 
Nuclear ,Gauge Certidcation 

Experience: 
2000 to Present Golder Associates Inc. Denver, Colorado 

StaffEngineer 
Prepare project proposals by doing calculations and assisting in the design of 
various aspects of projects for the Civil Engineering group. Oversee CQA and 
CQC for field projects. Observe contractor activities, write daily reports, assist 
with weekly and month!y reports, and final construction completion reports. 
Conducted moisture density tests, slump tests on concrete, and observed leak 
tests on HDPE pipe. 

9/2000 to 12/2001 Golder Associates Soils Laboratory Denver, Colorado 
Laboratory Technician 
Conducted tests for soil compaction, grain size analysis, moisture content, 
hydrometer, specific gravity, and permeability tests. 

PROJECT RELATED EXPERIENCE 

Ira Holliman Tailings Impoubdment McIntyre, Georgia 
Resident Engineer - Observed constrbctiowand implementation of the designed tailings impoundment dam 
for a kaolinite mine tailings project. Handled communications between the client and the Senior Engineer. 
Observed Contractor activities. Required to take moisture density tests on earth fill materials used in the 
impoundment and make sure all were within specifications, conducted slump tests on concrete and 
observed leak test on 32” HDPE pipe. Wrote daily reports and assisted with weekly and monthly reports 
for the preparation and completion of the final report to the client. 

Cripple Creek and Victor Gold Mine Cripple Creek & Victor, Colorado 
Staf f  Geologic Engineer - Conducted Quality Assurance (QA) as a liner techcian, laboratory technician, 
and lead earth works technician. Identified and remehated mine shafts and laterals. Conducted nuclear 
density tests for soil liner fill used as a base below the geomembrane. Observed the deployment of 
geomembrane, did pressure tests, vacuum tests, and seaming of panels for over five million square feet of 
liner placement. 
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E X P E R T I S E  

JOHN H. RA€JE, P.E. 
Senior Engineer 

EDUCATION AND SPECIAL TkAnwvC 

B.S., Civil Engineering - Valparaiso ,University+(l972) 

Professional Engineer - Colorado, No. 14707 (1977) 
Professional Engineer - Wyomhg, No. 61 3 1 (1991) 
Professional Engineer - Idaho, No. 6984 (1 992) 
Professional Engineer - Montana, No. 1 1487PE (1 994) 
Professional Engineer - New Mexico, No. 12684 (1 995) 
Professional Engineer - Utah, No. 340480 (1997) 
Professional Engineer - Illinois, No. 062-053064 (1999) 
Professional Engineer - Missouri, No. E-2001015625 (2001) 

Health and Safety Training, 40 hr. OHSA (1990 and subsequent refresher courses) 
Wastewater Treatment with AIWPS and Constructed Wetlands, ASCE (1998) 
Settlement and Consolidation Analyses, ASCE (1996) 
NPDES Construction Storm water Pennit Compliance ASCE (1994) 
Designing with Geosynthetics, Drexel Research Institute ( 1990) 
Quality Assurance and Control for Design and Construction, ASCE (1988) 
Cavitation in Hydraulic Structures, ASCE (1 984) 
Various Civil and Structural Short Courses, ASCE 

0 

’ .  QUALIFICATIONS , . .  

Civil Engineering; Hazardous Waste Facility and Mine Remediation; and Dam and Hydraulic Structures Design 
for over 350 projects. 

RELEVANT EXPERIENCE 

Mine Remediation And Hazardous And Industrial Waste Facility Remedial Design 

Engineer of Record for remedial design at the former Murray Lead Smelter site, including an on-facility 
geomembrane-lined repository for containment of approximately 130,000 tons of arsenic-contaminated 
materials beneath a city street and parking lot, and smelter complex remedial design, including 
coordination of design with various site redevelopment activities and certification of all completed 
remedial construction at a Brownfield Site, Utah. 

= Engmeer of Record for design of closure plans for two tailings facilities, process areas, residential area 
remediation, mine waste rock pile, mine drainage control and mine adit plugging program, including 
certification of completed components, at the Triumph Mine site in central Idaho. 
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E X P E R T I S E  

JOHN H .  RAHE, P.E. 
Senior Engineer 
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Engineer of Record for a remedial design projectat the Upper Blackfoot Mining Complex including three 
mine waste repositories, mine infiltration control, mine adt  plugs, hybrid treatment system for discharge 
fiom two mines with conventional preQeatment and constructed wetland polishing including all ancillary 
facilities, and a zero dischkge passive wetland treatment system, Montana. 

Engineer of Record for a remedial design project at several mine sites within the Bonanza Mining District 
including tailings closurekonsolidation and repository design, flood control and stream channel 
rehabilitation design with aquatidriparian habitat enhancements and mine discharge control including an 
860-foot design head adit plug, run-on control and oxidatiodsedimentation ponds, with certification of 
constructed components, Colorado. 

Senior Project Engineer for design of a remedial program at a tailings facility that experienced a previous 
failure, including design of all geotechnical and hydraulic remedial measures, flood water diversion and 
seep management control systems, Talache Mine, Idaho. 

Engineer of Record for design of a pilot demonstration project for alternative constructed wetland 
treatment systems at a CERCLA site including an initial surge pond, three types of subsurface-flow test 
cells and two types of surface-flow test cells with extensive monitoring systems, Montana; and for a 
hybrid pretreatment-wetland treatment system pilot project for mine drainage, northern Idaho. 

Engineer of Record for stream bank and channel remediation along the South Fork Coeur d'Alene hve r  
including stabilized levee and in-channel stabilization and habitat enhancement components, design of a 
large mine waste repository, &d design of a system to divert and treat secondary effluent fiom a 
municipal wastewater treatmait p l c t  in a natural wetland, Idaho. 

Engineer of Record for design of a subsurface, hanging barrier wall at an industrial facility, for 
containment of a light non-aqueous phase liquid (LNAPL) material along the west bank of the Mississippi 
Rtver, including LNAPL recovery system and bank stabilization measures, Missouri. 

Engineer of Record for design of a 1,400-foot head, 25-foot long concrete plug for control of discharge 
from a mine tunnel including rock grouting design, anchorage system and piping, pressure monitoring 
and control systems, Mt. Emmons Crested Butte, Colorado. 

Preparation and certification of Spill Prevention Control and Countermeasure (SPCC) Plans for a rental 
car facility at the Salt Lake International M o r t  Facility, Utah. 

Development of work plans and preliminary designs for the Bunker Hill CERCLA site FS and RD; 
Groundwater/Surface Water Collection and Diversion; Collected Water Wetlands including final design 
of a demonstration method treatment system; Smelter Complex closure; Floodway and Central 
Impoundment Area Closures, Idaho. 

Provided technical expertise on the inspection and certification of surface coatings and linings for tanks, 
storage and containment areas, and assessment of repairs at a hazardous waste treatment, storage and 
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E X P E R T I S E  

JOHN H. RAHE, P.E. 
Senior Engineer 

disposal ('TSD) facility and review and certification of a subsurface investigation report for a secure 
landfill cell at the TSD facility, Colorado. 

Hazardous and industrial wast;! landfills, impoundments and groundwater extraction systems for 
CERCLA and RCRA sites; Utah, Ohio, Wyoming, New York, Florida, Colorado, Idaho and Texas. 

Mine remediation design including civil site work, flood control channels, groundwater extraction 
systems, temporary treatment facilities, mine adit bulkhead and shaft cover designs; Colorado. 

Expedited engineering evaluatiodcost analysis (EE/CA) for the Colorado Tailings operable unit of the 
Silver Bow CreeWButte Area Superfund site and conceptual design for feasibility study (FS) for the Butte 
Priority Soils Operable Unit (BPSOU) in Montana. 

Wastewater treatment facilities and contaminated groundwater treatment plant final designs; Colorado, 
Arizona, Oklahoma and Guam. 

CERCLA site feasibility studies (FS) and focused feasibility studies (FFS) for sites in Colorado and 
Idaho. 

Bioremediation land farm design for oily wastes and land farm closure design at a RCRA facility in 
Wyoming. 

Municipal solid waste (MSW) Qndfill designs, including active methane gas venting system designs and 
specifications; Colorado, Arizona'an&Illinois. 

Nuclear waste disposal site isolation and encapsulation design study, and costhenefit analysis; Idaho. 

Water Resources And General Civil Engineering 

. Project Engineer for roller compacted concrete (RCC) dam design (264 feet high) for a water supply 
project including reinforced concrete intake structure, outlet works, spillway design including physical 
hydraulic modeling of an emergency spillway system design for over 100,000 cubic feet per second, dam 
joint design and groutindmaintenance adits, temporary stream diversions, access roads, reservoir and 
peripheral design; San Diego County, California. 

Project Engineer for design of an RCC dam (60 feet high) for secondary, emergency containment of 
leachate from a mine facility including an RCC foundation mat, dam stability analyses, overflow stepped 
spillway system, and evaluation of upstream lining systems, Morenci, Arizona. 

Project Engineer for eartb dam rehabilitation design for an irrigation water supply facility including 
embankment raise and stabilization, outlet works and spillway design, near Kremmling, Colorado. 

- 
= 
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JOHN E. RAHE, P.E. 
Senior Engineer 
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Project Engineer for design ofa  largediversion dam for groundwater recharge system including analysis 
of various diversion dam alternatives such as conventional concrete gravity dam with various cutoff walls 
including cement-bentonite slurry walls,,diaphragm wall and RCC dam and subsurface cutoff; design of 
the selected RCC darn alternative and reinforced concrete diversion facilities including fish screens and 
ladders, diversion canal and associated facilities, southern California. 

Staff and Project Engineer for tailings dam designs for various facilities including starter dam and raise 
designs including decant towers, spillways, peripheral flood diversion facilities and decant barge systems 
for various facilities in Missouri, Colorado and Alaska. 

Senior Project Engineer for the design of principal pipe spillway and emergency spillway systems at a 
large (5,400 acre) multiple unit tailings impoundment facility, White Pine, Michigan. 

Project Engineer for a 1 15-foot high water supply rock-fill dam design with concrete facing, including 
spillway and outlet works design, and design of a fish bypass system for a resort facility in Guam. 

Project Engineer for a rehabilitation design of a historic seawall including toe stabilization and void 
grouting programs, Fort Point Historic Site, San Francisco, California. 

Project Engineer for design of a multiple pipeline bridge crossing including a regulating pond and 
pumping system at a phosphate mindindustrial facility in centnl Florida. 

Feasibility study and conceptukl design for a large earth dam and reservoir storage project for a multiple- 
use facility including spillway ' a d  outlet works system designs, reservoir relocations, access roads and 
recreational facility plans, South Platte River, Colorado 

Flood control diversion design, leachate basin, pumping, pipeline systems, decant systems, river 
stabilization, floodwall, mine railroad bridge design and construction inspection; Cyprus Baghdad, 
Arizona and Rico, Colorado. 

Staff and Project Engineer for heap leach project designs at gold mining projects including geomembrane- 
lined pads and ponds and waterlflood control designs; Victor-Cripple Creek, Colorado and Nevada. 

Project Engineer for Offshore Runway Extension and Airport Expansion Design and cost estimate for $60 
million job; Dutch Harbor, Unalaska, Alaska. 

Project Engineer for Wind Energy Project, site grading and drainage, foundations, access roads and 
control and maintenance buildings; southern-California. 

Various senior planning and design reviews of civil and geotechnical projects for mill tailings and 
industrial facility developments and closures, various states. 
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JOHN H. RAHE, P.E. 
Senior Engineer 
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Pipeline route selections and assessments for industiial water supply in Wyoming, Montana, North 
Dakota and South Dakota. 

Pipeline, tank and industrial equipment settlement analyses and remedial design at a power plant 
constructed over collapsible soils, Utah. 

Hydroelectric feasibility study, Wyoming; and water supply reservoir yield analysis, spillway studies and 
preliminary design of dams, Alaska, New Mexico and Colorado. 

Design and contract documents for large irrigation, drainage, pumped storage, hydroelectric, and water 
supply projects of up to 21,000 cubic feet per second, Arizona, California, Colorado, Nevada, 
Washington, and Singapore. 

Research in water quality - heavy metal removal and desalination techniques, Colorado and Arizona. 

Construction inspection - canals, pipelines, geothermal, and desalination test facilities, and construction 
cost estimating for various projects, Arizona and California. 

Technical review of major earth dam failure, Idaho. 

Various civil site drainage and facility structural design modifications and certifications for residential 
and commercial facilities in Colprado. 

Planning, layout, design, construbion and management of a number of water supply and bridge projects 
for rural communities, Ecuador. 

P 

. 

Volunteered civil engineering services for planning and design of various hospitals, schools, and 
orphanages including water and wastewater systems, and foundation designs in developing countries; 
Belize, Bolivia, Haiti, Honduras, India, Kenya and Papua New Guinea. 

PROFESSIONAL ORGANIZATIONS I ASSOCIATIONS 

American Society of Civil Engineers 
Engineering Ministries International (eMi; water resource design assistance for orphanages, hospitals and schools 

in developing countries); Denver Area Representative 

PUBLICATIONS / PRESENTATIONS 

“Encapsulating Contaminated Soil - A Geomembrane-Lined Repository Contains Arsenic-Contaminated Soil 
Beneath a Street in Utah”, Geotechnical Fabrics Report, April, 2002. 
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E X P E R T I S E  

JOHN H. RABE, P.E. 
Senior Engineer 

“Design and-Implementation of a SpatiallyKonstrained, Subsurface-Flow Coktructed Wetlands for Treatment of 
Heavy Metals at an Inactive Mine Site in the Intermountain West: Project Hindsight”, Wetlands Conference, 
2000, Co-author. 

“Wetlands Treat Mine Runoff,” Civil Engineering, American Society of Civil Engineers, January, 1999, Co- 
author. 

“Design and Optimization of the Mike Horse Mine, Montana, Wetland Treatment System,” ASCE Wetlands 
Engineering & River Restoration Conference, 1998, Co-author. 

“A Case History of Tailings Consolidation and Closure at the Bonanza Mining District;” Tailings and Mine 
Waste ‘97, Colorado State University, 1997, Co-author. 

“Design and Construction of Lower Chase Creek Dam,” Roller Compacted Concrete 11, ASCE, 1988, Co-author. 

“Development of Design Criteria and Final Design of Hydraulic Structures for Parno Dam;” Design of Hydraulic 
Structures, Colorado State University, 1987, Co-author. 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental GeochemkUHydrologklL?'roject Manager 

EDUCATION AND SPECIAL TRAIkNG ' 

M.S., Environmental Sciences, University of Virginia, 1985 
B.S., Geology, University of Maryland,'l980 

REGISTRATIONS / CERTJFICATIONS . 

Certified Professional Geologist, Virginia No. 762 
Professional Geologist, Wyoming No. 161 
Certified OSHA Hazardous Waste Site Worker and Supervisor 
Mine Safety and Health Training 

QUALIFICATIONS 

Mr. Marshall's academic background and professional experience has focused on the characterization of the 
physical and anthropomorphc processes impacting water resources. He has extensive experience quantifying ' 

point and non-point source contaminant loading on large-scale, basin-wide projects. This work has required a 
thorough understanding of surface water-groundwater interaction and environmental geochemistry. Mr. Marshall 
has applied this watershed experience to environmental and water resources projects that evaluate the quality and 
quantity of surface water and groundwater supplies available for aquatic life, agricultural, and water supply uses. 

Mr. Marshall has participated in numero$s environmental projects throughout the Western U.S. and Alaska. This 
experience includes: groundwater, surfade water, lacustrine, estuarine, soil, and sediment contamination 
investigations; design, implementation, and evaluation of vadose zone, groundwater and surface water monitoring 
programs for CERCLA sites and RCRA Subtitle C T/S/D facilities; geophysical log interpretation, design, and 
construction of monitoring wells; tracer studies; preparation of remedial investigation/ feasibility study (RI/FS) 
documents under CERCLA; preparation of environmental impact assessments and permit documents to support 
mining operations; performance of Natural Resource Damage Assessments (NRDA's); preparation of Corrective 
Action Plans; NPDES permitting; TMDL assessments; evaluation of natural gas migration fiom underground 
storage reservoirs; assessment of migration of brine and ash impacted water fiom surface impoundments using 
stable isotopes; reactive transport modeling to assess the effectiveness of remedial alternatives and to establish 
surface water action levels; and database development. 

In the area of water resources, including water rights, Mr. Marshall has: assessed the suitability of municipal 
effluent for use as an irrigation supply for golf course turfgrass; evaluated the use of groundwater as a raw water 
supply source for commercial use, including modeling of a well field and evaluation of water quality for potential 
use limitations; evaluated the value of groundwater rights for pre-213 wells; constructed models simulating 
reservoir in- and outflow; constructed computer-based models of river systems to assess the potential impact of 
surface water diversions and exchange programs on downstream water quality; evaluated the quantity, timing, and 
quality of groundwater return flows to river systems derived from lawn irrigation; evaluated stream depletions and 
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E X P E R T I S E  

BRUCE T .  MARSHALL, P.G. 
Environmental GeochernisUZlydrofogiWProjeci Manager 

. augmentation requirements due to groundwaterpumping; and wsessed the viability of conjunctive use and 
groundwater recharge plans for municipalities and agricultural users. 

RELEVANT EXPERIENCE 

Environmental Analysis 

Colorado Clean Watershed Needs Survey, Colorado Department of Public Health and 
Environment, Water Quality Control Division. Serving as the Project Manager to identify and 
document non-point source needs (specifically mining and urban runoff) for reporting to Congress 
through the 2004 Clean Watershed Needs Survey. 

. Little James Creek, U.S. Environmental Protection Agency, Boulder County Colorado. Serving as 
the Project Manager for a feasibility analysis evaluating abandoned mine waste pile cappinghemoval, 
open pit closure, and adit pluggindwater treatment. Project is being performed concurrent with TMDL 
study and in cooperation with the USFS and Boulder County Parks and Open Space. 

Clear CreeWCentral City Superfund Site RUFS, Colorado Department of Public Health and 
Environment, Gilpin and Clear Creek Counties, Colorado. Served as the Project Manager for the 
OU4 Remedial Investigation and Feasibility Study. Water !?om Clear Creek is used for drinking water, 
agriculture, industry, and recreation in the Denver Metropolitan area and Colorado Front Range. The 
project quantified the point and non-point contaminant loading sources related to historical mining in the 
North Clear Creek basin, and de&.loped a series of remedial alternatives to reduce the loadings from these 
sources. The goals of the project’ate toprotect aquatic life and drinking water supplies in North Clear 
Creek and in the main stem Clear Creek downstream of the confluence. 

Summitville Mine Superfund Site RIIFS, Colorado Department of Public Health and Environment, 
San Juan Mountains, Colorado. Served as Project Manager for the Site-Wide Remedial Investigation 
and Feasibility Study. The site is located above 11,500 feet in the San Juan Mountains of Southern 
Colorado. Releases of metals and cyanide impacted the Alamosa River watershed below the mine, 
including an 8,500 acre-foot reservoir 17 miles downstream of the mine and the agricultural community 
served by the reservoir. Investigations performed included: geochemical evaluation of mine pool 
chemistry during a draw down test; sediment sampling including leaching studies and electron 
microprobe analysis; groundwater and surface water monitoring including the operation of six gaging 
stations providing real-time stream flow and chemistry data to the world wide web via satellite links; 
reactive transport modeling to evaluate the relative effectiveness of various remedial alternatives and to 
establish surface water action levels; evaluation of passive treatment technologies including, successive- 
alkalinity-producing systems (SAPS), Aquifix systems, and zeolites; metals content and nutritional 
quality of macroinvertebrates; acute and chronic fish toxicity studies; and snow course surveys. 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental Geochemismydrologis flroject Manager 

Blackbiyd Mine, U.S. Forest Service, Lemhi County, Idaho. Performed surface water studies to assess 
nature and extent of metals condination fiom this copper and cobalt mine in support of a NRDA suit. 
Included geochemical modeling and mass-balance modeling of several watersheds. Evaluated metal 
distribution and mobility in stream sediments using sequential extraction techniques and the electron 
microprobe. Evaluated the'long-term O&M costs to operate the h a 1  remedy in support of Consent 
Decree negotiations. 

Bunker Hill Mine RUFS, Pintlar Corporation, Northern Idaho. Managed the surface water and 
groundwater monitoring programs at this large miningkmelting CERCLA site. The programs were key 
to the assessment of the relative contribution of point and non-point metal loading sources to the South 
Fork of the Coeur d'Alene River, which allowed for the design of remedial alternatives. Used lead 
isotopes to assess the relative contributions fiom the lead smelter and the mine tailings to allocate funding 
among PRF's for residential yard remediation costs. Assisted in the preliminary design of proposed 
subsurface flow constructed wetland systems for passive treatment of metals. 

Alcoa Point Comfort Operations, Alcoa, Point Comfort, Texas. Authored hydrogeolow; section for 
the Site Characterization Report of aluminum smelter and chlor-alkali cell operations. Supervised 
combined groundwater, surface water, and impoundment sampling project. Evaluated mercury loading 
rates to the marine environment. 

RCRA Hazardous Waste Treatment, Storage, and Disposal Facility, Highway 36 Land 
Development Company, Deer Trail, Colorado. Project Manager for the comprehensive background 
groundwater and surface wa@r quality data evaluations, quarterly groundwater monitoring data 
evaluations, and annual groutidwater monitoring data evaluations. This project included extensive data 
validation and statistical evaluation of analytical data, including the use of multivariate statistical analysis 
to minimize the number of analytes in the monitoring program. 

R C R 4  Hazardous Waste Treatment, Storage, and Disposal Facility, International Technologies 
Corporation and Laidlaw Environmental Services, Inc., Bakersfield, California. Field Supervisor 
for the design and installation of vadose zone and groundwater monitoring systems. Project Manager 
evaluating statistical exceedances in the groundwater monitoring program. Using geochemical modeling 
and revised statistical procedures, successfully demonstrated that the statistical exceedances were the 
result of spatial variability and/or inappropriate statistical evaluation methods. 

Comanche Peak Nuclear Power Plant, TU Electric Company, Central Texas. Conducted remedial 
investigation of seven industrial landfill cells. Included the design and installation of groundwater and 
methane monitoring systems, and the selective excavation and characterization of wastes. Oversaw the 
removal of one cell. 

South Platte Reservoir Development Project, Centennial Water and Sanitation District, Littleton, 
Colorado. Authored the Corrective Action Plan to excavate construction landfills and remove residual 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental GeochemismydPologis flroject Manager 

organic contamination at this fornpx gravel mine. The mine is being converted into a raw water starage 
facility. 

= Belridge Fields, Shell Western Exploration and Production, Inc., San Joaquin Valley, California. 
Evaluated the nature and exterit of groundwater contamination resulting from seepage fiom ponds storing 
saline oil field waters. Utilized inorganic, organic, and stable isotopic data to distinguish impacted waters 
fiom non-impacted waters. 

TU Electric Company, Various Power Plants, Texas. Performed hydrogeologic investigations at ash 
handling and disposal areas. Assessed nature and extent of contamination using inorganic and stable 
isotopic data. Developed remedial options. 

Martin Lake Lignite Mine, Texas Utilities Mining Company, Longview Texas. Permit renewal of a 
26,000 acre open-pit lignite mine. Field work included the drilling and logging of several thousand feet of 
core, geophysical logging of test holes, drilling and installation of 100 monitoring wells and piezometers, 
performance of aquifer tests, and collection of ground- and surface water samples. Evaluation included 
analysis of aquifer test data, groundwater and surface water quality data, and determination of overburden 
suitability as top soil. 

Geneva Pharmaceuticals, Inc., Broomfield, Colorado. Performed hydrogeological investigations to 
assess nature and extent of groundwater contamination by chlorinated solvents fiom adjacent facility. 
Co-authored No Action Petition under Colorado's Voluntary Cleanup Program. 

Tererro Mine, Pecos, New Metico. Served as Task Leader for the evaluation of surface water and 
groundwater geochemistry for the Natural Resource Damage Assessment. 

? 

rn Cerro Grande Fire Assistance Act Damage Assessment, New Mexico. Served as the lead geochemist 
for the investigation of contaminant transport fiom the Los Alamos Laboratory to the San Ildefanso and 
Santa Clara Pueblos. 

Water ResourcesNater Rights 

rn Leyden Natural Gas Storage Facility, Xcel Energy, Leyden, Colorado. Oversaw the drilling and 
construction of deep Laramie-Fox Hills Formation wells. Sampled groundwater and soil gas for methane 
and a variety of isotopes to evaluate the integrity of the storage facility. Evaluated the value of 
groundwater rights for pre-2 13 wells. 

Pueblo Municipal Airport Raw Water Feasibility Study, Board of Water Works of Pueblo, 
Colorado. Part of a team that evaluated the feasibility of using groundwater as a raw water supply source 
for the Pueblo Municipal m o r t  service area. Responsibilities included the modeling of a potential well 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental Geochernis~ydrotogisflrojeci Manager 

field in the Arkansas River alluvium and assessment of +e produced water quality for limits on potential 
usage. 

Augmentation Plan for City of Puebld Wells, City of Pueblo Wastewater Department, Colorado. 
Managed and performed all the analysis on this project that quantified the volume and timing of stream 
depletions due to the operation of three wells. Developed an accounting system to determine the 
augmentation water obligations. 

Groundwater Recharge Plans, Prairie Ditch and San Luis Valley Canal Companies, San Luis 
Valley, Colorado. Evaluated use of historical direct surface water diversions to recharge unconfined 
aquifer in the Closed Basin. Principal author on report describing the historical location of the 
Groundwater Divide, which separates the Closed Basin fiom the Rio Grande River alluvial groundwater 
flow system. 

South Park Conjunctive Use Project, City of Aurora, South Park, Colorado. Utilized Carbon-14, 
tritium, and stable isotopes to age data groundwater and delineate groundwater recharge pathways. 
Synthesized historical stream flow records by developing mathematical relationships with regional, long- 
term flow gaging stations. 

Central City Water Rights, Central City, Colorado. Synthesized historical stream flow records by 
developing mathematical relationships with regional, long-term flow gaging stations. Based on 
synthesized flow records, evaluated the availability of water for appropriation by direct flow, storage and 
exchange at several points of &$version. 

Emuent Water Reuse, Proposed Junior PGA Golf Course, Board of Water Works of Pueblo, 
Colorado. Evaluated the suitability of using treated municipal effluent for irrigation of turfgrass on a 
proposed golf course. Water quality considerations included; salinity, sodium adsorption ratio, specific 
ion toxicity problems, nutrient loading, and suspended solids content. Performed geochemical modeling 
to assess the potential for precipitation of carbonate minerals in the soils. 

1 .  , . ”  

Expert Experience 

Clayton Curphy v. Microsemi Corporation, Siemens Components, Inc., FMC Corporation and 
Geneva Pharmaceuticals, Inc., Case No. 94CW167. Prepared affidavit describing the nature and extent 
of groundwater contamination resulting from the release of chlorinated solvents to the subsurface. 

8 Mathews, et al., v. Dow Chemical Company, et a]., Case No. 96WY1368CB. Prepared affidavit 
describing the nature and extent of groundwater contamination, accuracy and precision of laboratory 
analytical data, applicability of water quality standards, and divisibility of cleanup costs resulting from the 
release of chlorinated solvents to the subsurface. 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. , 

Environmental Geochernism’droIogis flroject Manager 

Application for Change of Water Rights, Division Three Water Court, Case No. 96CW45. Prepared 
affidavit describing the impact of pumping an agricultural water supply well on groundwater levels in the 
unconfined aquifer of the San Luis Valley. Testified in deposition regarding the hydrogeology of the 
Closed Basin of the San Luis Valley. 

Application for Change. of Water Rights, Division Three Water Court, Case No. 96CW46. Prepared 
affidavit describing the impact of pumping an agricultural water supply well on groundwaier levels in the 
unconfined aquifer of the San Luis Valley. 

United States of America and the State of Colorado v. Robert Friedland, Case No. 96-N1213. 
Provided technical support to the Colorado Office of the Attorney General and the U.S. Department of 
Justice. Attended depositions, reviewed expert reports, and prepared expert reports describing the fate 
and transport of contaminants downstream of the Summitville Mine Superfimd Site. 

Brown Group Retail, Inc. v. IBM, et ai., Case No. 01WY0917(AJ). Provided technical support in the 
areas of contaminant fate and transport in groundwater, and the divisibility of temporally and spatially 
overlapping solvent plumes. 

PROFESSIONAL ORGANlZATZONS 1 ASSOClATIONS 

Member, International Association of Geochemistry and Cosmochemistry 
Member, Association of Ground Water Scientists and Engineers, NGWA 
Member, American Water Resources As%ociation 
Member, Engineers Without Borders 

PUBLICATIONS 

Marshall, B.T., and Herman, J.S., 1986, “Trace Element Distribution in the Soils Above Deeply Weathered 
Pegmatites, Virginia, U.S.A.: Implications for Exploration,” Applied Geochemistry, Vol. 1, pp. 681 -690. 

McCulley, B.L., and Marshall, B.T., 1990, “Distinction ofNaturalIy-Occurring and Industry-Related 
Contaminants in Ground Water Monitoring Systems,” Colorado Hazardous Waste Management Society, Fourth 
Annual Conference and Exhibition Proceedings, October. 

Marshall, B.T. and Drexel, RT., 2001, “Terrace Reservoir Recovery,” Colorado Lake and Reservoir Management 
Association, October. 

COX, T.J., Marshall, B.T., and Drexel, R.T., 2002, “Monitoring and Management of Groundivuter Stored in 
Underground Mine Workings,” Hardrock Mining 2002, May. 
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E X P E R T I S E  

PATRICK NJEDERMEYER, E.I.T. 
Civil Engineer 

EPUCATION AND SPECIAL TRAINVG 

B.S., Civil Engineering - Environmental Focus, University of Colorado, 2004 

REGISTRATIONS / CERTIFICATIONS 

Engineer in-Training - Colorado 
Certified Hazardous Waste Site Worker 
Nuclear Density Testing Certified 

QUALIF'ICATIONS 

Mr. Niedemeyer has experience in supervising geotechnical investigations for several dam and gravel pit 
reservoir projects including the Camenish Pit, the Tucson pit, and Hartsel Springs dam and reservoir. He is 
experienced in geotechnical quality control testing for soils and is currently certified for using the nuclear density 
gage. 

RELEVANT EXPERIENCE 

0 Rocky Flats Environmental Technology Site - Surface Water Group. Performed inspections required 
by the site National Pollution Discharge Elimination permit. Developed annual compliance reports, site 
water quality contaminant profiles, and environmental stewardship scenario evaluations. Developed 
sediment and erosion control kasures for pollution prevention. 

Tucson Gravel Pit Reservoir. Quality control testing and construction observation of internal slope 
liner. 

7 .  
, .. 

0 

Camenish Gravel Pit Reservoir. Analysis and interpretation of geotechnical data, estimates of material 
quantities for slope liner and reservoir capacities. 

0 Hartsel Springs Dam and Reservoir. Supervisor of field geotechnical investigations including 
geotechnical drilling, packer permeability testing and compilation and analysis of data. 

PROFESSIONAL ORGANIZATIONS / ASSOCIATIONS 

Member, American Society of Civil Engineers 
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E X P E R T I S E  

MARSHALL A. MASSARO 
StanEnvironmental Scientist 

EDUCATION AND SPECIAL TRAINIIYT; 

B.S., Watershed Science, Colorado State Univekity, 1999 
Minor, Geology, Colorado State University, 1999 

CERTIFICATIONS 

Radiological Worker Level I1 Training (RFETS) 
Certified OSHA Hazardous Waste Site Worker 
Emergency Medical Technician-Basic (EMT-B) Certified 
Nuclear Density Testing Certified 

QUALIFICATIONS 

Mr. Massaro has been an environmental scientist on a variety of environmental and geotechnical projects. These 
projects have included water quality sampling and analysis, groundwater and surface water contaminant 
modeling, installation of flumes to gauge surface water flow, water rights and water quantity evaluations, gravel 
resource, design and construction of monitoring wells, and other geotechnical investigations, gravel mine 
permitting; well construction and design; tracer studies; and construction quality assurance/quality control 
(QNQC). His experience on these projects ranges from oversight of field sampling events, municipal water 
rights analyses, topographical and aerial map generation, reservoir construction, cost estimating, and other 
environmental related services. ? _ . .  . .% 

Marshall also has experience in geotechnical investigations for several dam and reservoir studies and has been 
responsible for geotechnical quality control work on several construction projects. He is trained and experienced 
in density testing of sails using the nuclear density gage and is currently certified. 

RELEVANT EXPERIENCE 

Water Quality Experience 

. Summitville Mine Superfund Site, San Juan Mountains, Colorado. Field scientist for the sampling of 
surface water, ground water, sediment, and aquatic life impacted by mining activities. Conducted heavy 
metal loading analyses for impacted surface water supplies to compare with aquatic life standards. 

California Gulch National Priority List (NPL) Site, Leadville, Colorado. Field scientist for the 
sampling of surface water and groundwater impacted by mining activities. Conducted heavy metal 
loading analyses for impacted surface water supplies to compare with aquatic life standards. 
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E X P E R T I S E  0 
m ,  Bonanza Mining Region, Bonanza, Colorado. Field scientist for the sampling of surface water and 

groundwater impacted by m%g activities. 

Water Rights Experience 

Bedrock Groundwater Quantity Investigations, Thornton, Colorado. Responsible for the 
quantification of groundwater resources.located beneath the city limits of Thornton, CO within the Lower 
Arapahoe and Laramie-Foxhills bedrock aquifers. 

Geotechnicai Experience 

. Present Landfill Cap Construction Quality Assurance, Rocky Flats Environmental Technology 
Site, Golden, Colorado. Responsible for observing and auditing the methods, procedures, results and 
testing equipment during construction of geosynthetic composite cover, perimeter ditches and seep 
passive treatment system. 

= Hazeltine and Tucson South Gravel Mines, Front Range, Colorado. Responsible for the geotechnical 
investigations relating to the design of slurry walls and gravel resource quantifications 

Bernhardt, Tucson, and 83rd Avenue Slurry Walls, Front Range, Colorado. Q N Q C  specialist 
responsible for the proper construction of reservoir liners (slurry walls) surrounding proposed gravel 
mines. 

, .- 

- e 
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E X P E R T I S E  a 
JOSHUA R. VALENTINE 
Engineering Technician 

EDUCATION AND SPECIAL TRAINING 

B.S., Colorado State University, 1995 

REGISTRATIONS / CERTIFICATIONS 

Radiological Worker Level I1 Training (RFETS) 
Certified OSHA Hazardous Waste Site Worker 
Certification of Completion, Nuclear Gauge 
Western Alliance for Quality Transportation Construction 
Laboratory for Certification of Asphalt Technicians (LabCAT) 
American Concrete Institute 

QUALIFICATIONS 

Josh has more than 10 years of experience in geotechnical and construction quality control testing. He is qualified 

testing, construction observation of piers, fill control and density testing, reinforcing steel and welding inspection, 
geocomposite clay liner observation, and water linehewer line inspection. 

RELEVANT EXPERIENCE 

for concrete field and laboratory testing, asphalt field and laboratory testing; geotechnical field and laboratory i 

Present Landfill, Rocky Flats Environmental Technology Site 
Hayden Meadows Reservoir, Louisville, Colorado 
Arapahoe Mine Cleanup, Leadville, Colorado 
Expansion of 72nd Avenue - Phases I, 11, and 111, Arvada, Colorado 
Flatirons Office Complex, Boulder, Colorado 
Ballard Pond, Longmont, Colorado 
Spring Valley Golf Course, Longmont, Colorado 
Water Treatment Plant, Arvada, Colorado 
Promtech Office and Storage, Louisville, Colorado 
City of Lafayette, Lafayette, Colorado 
Subdivision Developments, Parker, Colorado 
Lake County Reservoir, Leadville, Colorado 
Asphalt, Concrete and Reinforcing Steel 
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Sheet No. Variation NO. Description of Item Submitted Copies No. 
, (  sLz//4&es Geuc AlvRWS//J F e .  Du&& 3 2.01 3 d/A A//lf 
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I I 

Specification Sec. No. 2zeo  IProject Title and Location: c., .W O R  \ G l r J h  -c++r" L W D F /  LL - / ? i  PLAT5 
Item I I No.of ISpec.Para( Drawing I 

I certify that the above submitted items have been reviewed in detail and 
are correct and in strict compliance with the contract drawings and I 

I lspecifications except as otherwise noted. 

/ 

NAME AND SIGNATURE O$ C O N T R A C T W  
V 
4UTHORITY DATE 



A G G R E G A T E S  a 
SIEVE ANALYSIS .. 

Product Name : Unwashed Aggregate 1.5'' 

Plant I Supplier / Location : Centennial Pit I Hwy 93 

Sample ID No.: 93 Date Sampled: 511 7/05 

Test Procedures : ASTM C136, C702, D75 Tested By : Jesse Mohler 

Sample Dry Weight (9) : 17668.3 

Size Retained 

1 112" 536.0 

9896.5 

314" 15803.5 

17035.0 

#8 
I 

I #IO I c # I  6 
I 

I I Results I Specs 
I I 

Retained Passing 

0.0 100 100 

3.0 97 90-1 00 
~ 

56.0 44 20-55 

89.4 11 0-1 5 
95.7 4 

95.9 4 0-5 

96.4 4 



Specification Sec. No. o 22 z 3 - o 
NO. of 1 Spec. Para. I Drawing I Item 

No. 
/ 

‘ A  

Description of Item Subhitted 
Ckca ?-e 1 n u  1 

I I f 
t 

Copies 
3 

I 1 -  I 

No. Sheet No. Variation 
1.03 A‘/$& 

corfornirrncc IO rhe G AUTHORITY 
qyrovcd duign, iiirludiiig 
rhc cirlcullrriolls, plirlis. 

ro,i~m,criolr 8 ,  lliiliry 

0 APPROVED AS CORRECTED 
0 NOT APPROVED 
0 REVISE AND RESUBMIT 

DATE 

I certify that the above submitted items have been reviewed in detail and 
Ire correct and in strict compliance with the contract drawings and 
specifications except as  otherwise noted. 

S,&L NAME AND SENATURE OF CONTQ~CTOR 



Nilex Corporation 
15171 East Fremont Drive 
Centennial, CO 80112 a Ph: (303) 766-2000 @ niIex.com 

NILEX Fax: (303) 766-1110 Good Stuff fo r  the Earth - 
June 2,2005 

Jeremy Jaramillo 
Envirocon, Inc. 
651 Corporate Circle, Suite 114 
Golden, CO 80401 

Re: Nilex NW80 and Skaps GT180 

Dear Jeremy: 

With this letter, I would like to inform you that Nilex is the authorized private-label distributor for Skaps Industries’ 
geotextiles. The certification that I previously emailed you is for the Skaps GT180, privately labelled though Nilex 
as the NW80. 

Yours truly, 
Nilex Corporation 

0 Saskia van Woudenberg 
svw@nilex.com 

mm::  . . ____ , - . .. . . . . .. . __ . , . . . - . . . - 

In Canada: NILEX Inc., NILEX Construction Inc., 
Calgary, Edmonton, Vancouver, Winnipeg 

In USA: NILEX Corporation .In Australia: ADAK Earth Technology Pty. Ltd. 
Denver, Colorado Sydney 



SKAPS Industries (Nonwoven Division) 
316 South Holland Drive 
Pendergrass, GA 30567 (U.S.A.) 
Phone (706) 693-3440 Fax (706) 693-3450 
E-mail: info@skaps.com 

Sales Office: 
Engineered Synthetic Product Inc. 
Phone: (770)564-1857 
Fax: (770)564- 1818 

I PROPERTY I TESTMETHOD/ UNITS 

June 2,2005 
Nilex Corporation 
15171 East Fremont Drive 
Centennial, CO 80112-4202 
PO :2679 
BOL: 14382 

M.A.RV. 
Minimum Average Roll Value 

Dear Sir/Madam: 

, I 

Weight(Typica1) ' A!3M D 5261 oz/v (g/m2) 8.00 (271) 
Grab Tensile A!3M D 4632 Ibs (kN) 205 (0.911 

This is to certify that SKAPS (7180 is a high quality needle-punched nonwoven geotextile made of 100°/~ 
polypropylene staple fibers, randomly networked to form a high strength dimensionally stable fabric. SKAPS 
GT180 resists ultraviolet deterioration, rotting, biological degradation. The fabric is inert to commonly 
encountered soil chemicals. Polypropylene is stable within a pH range of 2 to 13. SKAPS (7180 conforms to 
the property values listed below: 

Grab Elongation 
Trapezoidal Tear 
Puncture Resistance 

A!3M D 4632 O/O 50 
A!3M D 4533 Ibs (kN) 85 (0.38) 
A!3M D 4833 Ibs IkN1 130 (0.581 

Permittivity* 
Water Flow 
AOS 
UV Resistance 

A!3M D 4491 Sec-' 1.40 
ASIT4 D 4491 gpm/ftz(l/min/m2) 90 (3667) 
A!3M D 4751 US Sieve (mm) 80 (0.18) 
A!3M D 4355 %/hrs 70/500 

Notes. 
* At the time of manufacturing. Handling may change these properties. - -  . - . . - ._ - .- ._ -. .. 

ANURAG SHAH 
QUALTTYCONTROLMANAGER 

mmn.skaps.aom mnw.espgeosynthel&s.com 

. _ .  

. ... . , " 
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NILEX CORPORATION 
f 51 71 East Fremont Drive 
Centennial, Colorado 801 12 a (303) 766-2000 phone 
(303) 766-1 1 'I 0 fax 
www.nilex.com NllEX 

Nonwoven Geotextile Installation Instructions 

Geotextile Unloadincl & Storaee 

A. The geotextile shall be labeled, stored and handled in accordance with ASTM 0-4873 
'Guide for Identification, Storage, and Handling of Geotextiles.* 

cA 
I !  6. Geotextile rolls are to be unloaded in a manner to prevent damage to the geotextile 

rolls that are not protected with the shipping wrap should be covered to prevent weather or 

material. 

C. The geotextile rolls should be inspected to ensure the shipping wrapper is intact. Those 

UV light exposure. 
F 

D. Materials damaged during shipping should be inspected prior to placement. 

E. Rolls should be stored on supports that will not damage the material. The material must be 
elevated at least 2" above the subgrade. 

Material Oeplovment 

A. Material is to be deployed in accordance with the design engineer's specifications. 

B. The installer should be prepared to use sand bags to hold the edges of geotextile in place. 

C. The installer should exercise caution when installing material in high moisture. 

0. The installer should exercise caution when installing in windy conditions. 

-- +&stextile materiar- * ' 'rsg--es that will not-- __ _- 
during installation. 

F. All folds and wrinkles are to be removed prior to sewing adjacent panels. 

. . . . . .  
. . . . . . . . . . . . . .  

. . .  ............. ... - .. ... . . . . . .  . ,.-- ....I. 
.. - 
... . . . . . . .  . . . . .  
. -..... ~.. .. .-/ ....... >.z, . .  , . . . . . . . . . . .  

.. 
_. 

. . . . . . .  



020 p83 JUN 07 '05 14:25 3037661110 NILEX 

Materlal Seaming 

A. Field seams are to be made by sewing together fabric using sewing machines that are 
manufactured for field use. Nilex recommends the following models: Union Special 2200, 
American Newlong or Equal. 

6. The thread should be a polypropylene; polyester or nylon bonded and thermally set with a 
minimum 2000 denier. Nilex recommends the use of BT207 nylon sewing thread which 
meets or exceeds criteria. 

C. Seams for nonwoven geotextile are normally prayer seams, When sewing a prayer seam, 
the stitching should be approximately 1.5 inches from the outside edge of the fabric. 

D. The seams per inch should be per the manufacturer's recommendation for the type and 
thickness of the geotextile fabric. 

Geotextlle Documentation 

A. Manufacturer to provide certification and material samples in accordance with the project 
specification to the Owner/design engineer for approval prior to shipment of material. 

6. Manufacturer to provide manifest and production certifications via mail to the 
owner/engineer upon shipment of material, 

A. Installer will follow project specifications for repair techniques. 

6. In the event of no specification, the installer will utilize a piece of fabric large enough to 
allow one foot overlap around the perimeter or on either side of the repair. The installer will 
sew the additional material over the repair area. 

Heat Seamlna of Nonwoven Geotextiles 

On geotextiles seven (7) ounces per yard or heavier, using fusion seaming with a heat gun 
may be used. The minimum overlap for this type of welding is four (4) inches. Prior to fusion 
seaming the geotextile together, the installer must demonstrate to the field engineer the 
ability to perform this type of installation method. Areas burned through that are damaged by 
fusion welding shall be properly repaired. Care should be taken during installation to prevent 
damage tothe gec$extile. Tom or punctured material shall be I-_. patched with sufficient overlap _..- -. tFI . . - - - ---prevent separation; ~ *. ++: - . . .~ 
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Installation Guidelines for Overlapping Geotextiles 

L- 

The site should be cleared, grubbed and excavated to design grade, stripping all topsoil, 
soft soils, or any unsuitable materials. Proof rolling should be considered to help locate 
unsuitable soft materials. 

The subgrade to receive the geotextile should be free of any object that could damage 
the geotextile. 

Once the subgrade along a particular segment if the road alignment has been prepared, 
the geotextile should be rolled in line with the placement of the new roadway aggregate. 
The geotextile shall be laid without wrinkles and folds in the roadway aggregate. The 
geotextile should not be dragged across the subgrade. The entire roll should be placed 
and rolled out a5 smoothly as possible. 

Adjacent geotextile rows should be overlapped as required. Overlaps shall be in the 
direction shown on the plans. 

Geotextile panels shall be continuously overlapped a minimum of 300mm (72"). Where it 
is required that seams be oriented across the slope, the upper panel shall b8 lapped 
over the lower panel. Overlapped sections can be secured with staples if necessary. 

4 For curves, the geotextile should be folded or cut and overlapped in the direction of the 
turn (previous fabric on top). Folds in the geotextile should be stapled or pinned 
approximately 0.6m on centers. 

Before covering, the condition of the geotextile should be checked for excessive damage 
(i.e. holes, rips, tears, etc.) Repair defects by placing an additional layer of geotextile 
over the damaged area. The minimum required overlap required for adjacent rolls should 
extend 12" beyond the defect in all areas. The patches shall be continuously fastened 
using a sewn seam or staples to secure the patch. Geotextile which cannot be repaired 
shall be replaced. 

tf any further information is needed, please feel free to contact me. 

Respectfully, 

. " , .  
1 . .. . _.  - 



I’MNSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mdce Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: 

I I I I I 

TRANSMITTAL NO.: OLF- oe 
DATE: 6-2 1-05 

Steven McQueary (Envirocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

AUTHORITY DATE 0 L O V E D  APPROVED AS CORRECTED 
0 NOT APPROVED coifomrrmcc IO rhc 
0 REVISE AND RESUBMIT 

Appmvol islor 

i ippvvcd rlcsigir. iiicludiiig 
fhc cdcul,zrioiu, pbse. 

Specification Sec. No. 02200-0982 

conrmrcrioti ganliiy I I 

Project Title and Location: Cover Onginal Landfill - Rocky Flats 



WI. WI ~ o i ~  B  are (gm) 0.00 
WI. Dry Soil & Tare (gm) 0.00 
WI. nf Tam (Bn) 0.00 

0.00 
w l . n f w ~ ( p )  , 0.00 
Weigk nf Dry Soil (pm) 

M C ~  cw (%) #DIV/O! 

P L A s n C  LIMIT DETERMINATION 

SAMPLE I D  LPF-3 
TYPE Pail 

L#+F&L ?lr FWCS C L r r e C 5 S  FILL) 

Cmber of Blows 
Weight  of Wet Soil & 
Neigh! of Dry Sod & 

Neight  of Tare (gm) 
Ncight  of Water (gm) 
Weight  of Dry Soil (gm 
Natcr Content % 

PLASllC LIMIT (PL) 

DEI 

ECl 
PLASTICITY INDEX 0'0 

BLOWS MC 
21 41.88 3.04 25 
27 39.77 3.30 0.00 
32 38.70 3.41 -2 
0 0.00 #NUM! 

ATION 

LIQUID LlMlT (LL) 

Drl 

-2 

I ONE POINT A'ITERBERG 

PLASIlC llMITs 
Gig d W E  % I &  T.* m) 
d g  d D r y  Sdl h Tam (a) 

PLASTIC LIMIT (PL) 

0 
PLASTICITY INDEX (PI) 
n 

LIQUID LIMIT (LL) 
n 

I 

I NON-PLASTIC 

P m c  LIhrrs  

cigd d W E  sdl h Tm @I 

tig d O q S d  h Tam ( a 1  

PLASTIC LIMIT (PL) rn 
Np 

LIQUID LIMIT (LL) 

Ea 
PLASTICITY INDEX (PI) 

I 
Golder Associates Inc. 



MOKMANDYEAR 

PROJECT NAME 

PROJECT NUMBER: 
SAMPLE ID: 

m 

US 14 MATERIALSIEVE 

Tare Weigh 

' TNI 

BACK SIEVE 

Tare Weigh 

CumuLain x R 

(WI. + Tare) WI. R U a i i  RETAINED PASSING 
12.0' 

6.0' 

6.0' 

6.0' 

3.0' 

1.5' 

1.0- 

0.75' 

0.375' 

14 

I Pwing 14 

110 

no 
140 

160 
1100 

LL ITSr BY 

PL DATE SKT UP 
PI REWEW BY 

fim 

14.51 

62.81 

WEIGHT OF SAMPLE UFED FOR HYDROMETER 

Wt. of Smpk W d  nr Dry (p) -1 
DATE I TIME I READING I TFMP (HYD. COR.[ 

0.013 16.65 

0.003 14.51 
0.001 12.38 

Golder Associates Inc. 



May-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & A"EFtBERG LIMITS 

ASI'M D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: LPF-3 Depth (ft): - 
TYPE: Pail 

Kaiser HilllRocky Flats Field & Lab 

COBBLES 

30 

80 

CWW Fin: Cmnc Medium mnc I Silt I I ~  Cby 

GRAVEL I SAND F I N S  

50 ~: 

Classification 

Cobbles 

Coarse Gravel 

Fme Gravel 

CoancSaud 

M d m S a n d  

FuvSand 

i g  
1 30 

Percentage 

0.00 

0.00 

14.51 

16.47 

25.99 

20.35 

20 

1.5" 
I .O" 
0.75" 
0.375" 
#4 

#IO 
#20 

10 

37.5 100.0 
25.0 100.0 

19.0 100.0 
9.5 97.6 

4.8 85.5 

2.00 69.0 

0.85 54.7 

I000 

- 40 14 26 

100 

- 

10 1 0.1 

Particle size in millimeters 

0.01 0.001 

Particle Sic 

% Pauing 

12.0" 
154.2 100.0 

6.0" 154.2 100.0 
6.0" I 154.2 I 100.0 

3.0" I 75.0 I 100.0 

#40 I 0.43 I 43.0 

#60 I 0.25 I 35.0 
#loo I 0.15 I 28.4 

#200 I 0.075 I 22.7 

0.013 
0.0093 16.2 

0.0066 15.8 

0.0032 14.5 

0.0013 12.4 

e 
'c 

Particle s i c  

Silt or Clay 22.67 ll 
rownish yellow (10 YR 6/8) clayey sand 

USCSI sc I Golder Associates Inc. 

ATTERBERG LIMITS 



MOISTURE DENSITY CURVES 
ASTM D 698 & 1557 

Water Content (VO) grr/W8).100 

DryDensityWf) . (wd/(l+wc)) 

P R O J E n  TITLE TESTTYPE D698 D 4718 
PROJECT NUMBER PROCEDURE METHODA I 

1 

9.5% I 11.0% 1 12.6% [ 14.2% I 15.4% I 
110.5 I 114.4 I 117.6 ,I 117.1 I 114.5 I 

I 

I I 
SAMPLE IDENTITY 
SAMPLE TYPE 

TYPE COMPACTOR PREPARATION METHOD A 20% OR LESS RETAINED ON #4 

MOLD NUMBER r-1 pzq 

MOLD HEIGHT CI) 7 1  
MOLD WEIGHT (gm) METHOD B: 20% RETAlNED ONW AND 

MOLD DIAMETER (in) TYPE PROCTOR 20% OR LESS RETAlNJID ON 313 

METHOD C: > 20% RETAINED ON3R" AND MOLD VOLUME (mft) 
5.5 -1bf. RAMMER WITH 12 INCH DROP < 30% RET- ON 314" 

WATER CONTENT COARSE TOTAL TOTAL WEIGHT BEFORE PROCESSING AND PERCENT RETAINED 

Wet Wt Tare & Soii 
D e  Wt Tare & Soii 
Wt Tare 
Wt Moisture 
Wt Dry Soil 
Water Content (dec) 
Water Content (Yo) 

FRACTION SAMPLE FRACTION SAMPLE 

'1-W-2) 

TOTAL WEIGHT, WET ( COARSE & FINE ) 
TOTAL WEIGHT, DRY ( COARSE & FINE ) 
WEIGIITRETAINEDON # 4  SIEVJZ (WET) 

WEIGHT RETAlNED ON 3B" SIEVE (WET) 

WEIGIITRETAINEDON 314" S I E V E 0  

PERCENT RETAINED ON # 4 SIEVE (DRY) 
PERCENT RETAINED ON 3R" SIEVE (DRY) 
PERCENT RETAINED ON 314" SIEVE (DRY) 

POINT RESULTS (FINE) 1 2 3 4 5 6 7 I I I I I I I 1 
W t  Soil & Mold 
Weight of Mold 
Wt. Of Wet Soii 
Wet Density, wd (pcr) 

WATER CONTENTS 
Wt Tare & Soil 
Wt Tare & Soil 
Wt Tare 
Wt Moistarr 
W t  Dry Sod 

(w4) 
(ws) 
(ws) 

grr=W&WS) 
(WS=WS-Ws) 

MAXIMUM DRY DENSITY @ct) 

Zorrected Maximum Dry Density(pd) 
Zorrected Opt imw Moisture (YO) 

Specific Gravity And Absorption of Coarse Aggregate - ASTM C 127-88 

IPTIMUM MOISI'URE CONTENT (Yo) 

Weight of Oven Dry Sample (gm) 

Weight of Saturated Sample in Water 
Weight of SataratedSnrface-Dry (gm) 1188.W 

4bsorption of Oversize Particles (Yo) 
(gm) 
[(BAYA]*100 

Specific Gravity 

LVERAGE ABSORPTION 
LVERAGE BULK SPECIFIC GRAVITY 

PI 
MC 

TECH 
DATE 

REVIEW B 
Golder Associates 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

SAMPLE ID 
SAMPLE TYPE 

145 

140 

135 

130 

125 

20 

15 

10 

05 

100 

95 

90 

85 

80 

75 

LPF-3 
Pail 1 

0% 5 %  10% 15% 20 % 25 % 

MOISTURE CONTENT % 

30% 35 % 

MAXIMUM DRY DENSITY @cf) 117.9 I Gn-reaed Maximum Dry Dcnsity@cf) 122.9 
OPTIMUM MOIS"E (%) 12.8 I Corrcaed Oplimum Moistu~c ( W )  11.1 

SAMPLE DEFTHI I 

USCS 

Kaiser HiWRocky Flats Field & Lab 
053-2203-0001 

REVIEW 

Golder Associates 



. .  

Goldcr Assochtcs, Inc. 
Deovcr, Colorado 

ub SPurl ’illle: 
I<nber IIIIUltucl~y IfLitY lWil Aiitl 12111 

Siiinple / I  = 
Point I /  * I .  

I .PI; 7 

‘Utk: 
‘I’RIAXIAL StIPAR ‘ITST RISI’ORT 

SAMI’LP DATA AND CALCULATIONS 

loiliiil 
I.cirydi = 14.73 cni 

1)iuiiiclcr - 7.30 cui 
Wet Weight 1272. IO g 

Arcu = 41.9 sclxiii 
Siiiiiplc Area 6.49 sq. in. 

uiii~ils No. Itwinred: Ihtc: 

ILPP-7 JW 6R0/2005 

volulllc = 
Muishire Cuiilciil= 
Specific Grtivity 0 

1)ry Weight of Solids = 
we1 I~wlslty = 
Dry Density * 
Wet I)aLrily = 
Dry Ilccisity = 

Jub Nuoibcr: Yigurc: 

253-2203-000 I 

616.5 cc 
15.OK 

I111 ’ 

110B.17 LJ 
2.06 dcc 
1.79 glee 
128.X pel‘ 
112.0 per 

Slunplc I /  = I..l’V 7 
Point / I  = 2 

Iiiitinl 
I.cuglll i I4.HO CII I  

Diunlctcr = 7.30 cm 
Wci Weiylil= I27 190 g 

Arcu = 4 I.!! s t p i  

S ~ i p l c  Arcti - G.49 sq. in. 

Volunic - 
Mobturc Conlcnl= 
Spucilic Oruvity = 

Dry Weight oPSolids = 
WCI Density - 
Ilry Dcnsily = 
Wet Dcisity = 
Dry Dcilsity = 

GI9.4 cc 
I S.O?4 

nu 
I in6.00 g 

1211.1 pcr 
I 11.4 pcl’ 

2.05 dcc 
1.79 dcc 

Ccll Prwurc= 100 pi 
I)uckI’ressurc- XH psi 

Confuiing I)reysiirc= I2  psi 

luiliiil 
Lciigtli 0 14.75 uli 

Diuiiclcr = 7.30 uii 
Wet wCighl= 1272.41) g 

Arm- 4 1 3  sq.cui 
Siiniplo Arcu = 6.49 sq. in. 

VoluirH: = 
Moislun: Cpiilcnl= 
Specific Criivity = 

Dry Weidit ol’dolids - 
Wct Dcnsily = 
Dry Dclsity = 
Wet I h s i t y  = 
Dry Dasity 

617.3 w: 
15.0% 

1111 

llOG.43 g 
2.06 glee 

12X.G pcl‘ 
1.79 &lw 

111.8 per 

Ccll Piusurc - I00 psi 
Duck Ihuurc -  82 psi 

Conlining I’i~~surc = I II psi 

Notcs: I. Siiinplcs WCIG rcnioldcd lo 1ipl)roKiiiiiilcIy 05% til‘llic niuxiniiiiii dry tlciisily iind 4.2% rclulivc lo OMC lruscd (in AS‘I’M 1) WH. 
2. Spccinicii visually cliirsilictl i i ~  ?ilroiiy Irrown (7.5yr 5M) cliiycy sand with gnid. 



Shear Stress vs. Strain 

_____-- 
I 

-I 
0 1  4 

0% 5% 10% 15% 20% 25% 
Strain, YO 

j -6psi 
i - 2 p s i  
! : -18psi 

*; 14 
c 
h 

v1 

0” 12 
2 10 
& O 8  

2 6  
g 4  
$ 2  x 
“ 0  

Excess Pore Pressure vs. Strain 

I 

r---- 
I -6psi 
! - 1 2  psi 
! -18ps i  
! 

‘ _ _  

0% 5% 10% 15% 20% 25% 

Strain, ‘YO 
I 

CU TRl[AxIAL SHEAR DATA 
STRESS AND A PORE PRESSURE PLOTS 



- __- 

Stress Path Plot 
p'-q Plot 

2o 'I 
18 

16 - 

k 1 4 -  
e 
3 12 

.-. 

.I 

- 

2 
tj 10 

9 8  

6 G 
4 
2 

1 0 

j 0 2 4 6 8 10 12 14 16 18 20 

h. 

s a 

\ 

I 
I 

I- ! 18psi i 
! 

, i - Kf Envelope. 
I . - .- . . 

j 
j 

p', Mean Effective Stress in psi 

Stress Path Parameten 

- .. . ..I - ---. - 

w ' =  28.0 degrees 
a '=  0.6 psi 

CU TRZAXIAL SHEAR DATA 
STRESS PATH PLOT 



Mohr Circle Diagram 
Effective Stress Parameters 

_---- 
! 
j 

i-12psi , j 

i-18psi 
I 
I - M-C Envelope1 

.- j 6psi 

L-- L 

0 2 4 6 8 10 12 14 16 18 20 
Effective Normal Stress, psi 

! 
I 

j 
- :  

Mohr-Coulomb Parameters 

4 ' =  32.1 degrees 
c' = 0.7 psi 

CU TRIAXIAL SHEAR DATA 
MOHR CIRCLE DIAGRAM 
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Consolidated Undrilined Trinxial Lab h t l t  
Frorrr: COLDER ASSOCIATES INC. 
Project: Kaiscr UBill/RocUcy Flats Field And Lab 
Project Number: 253-2203-0001 

. . .- __.. ...... . , .. .. _. . __  __  . . 

I’oinl Numbcr p-uo 

Depth 
Tot:al Stress Anulvsis 

(I 

tiin(il/) = 0.2856 
a =  1.2293 

111 = 16.6 dcgrees 
C =  1.3 psi 

Total Stress Annlysis 
(I v9. p-uo 

y = 0.2RSGx + 1.2293 

0 5 IO 15 20 25 30 

pUo. Mcun ‘I’uhl S l m s  in psi 
I 
I _. . . . .. . - .. ._ - 

Golder Associntcs Inc. 
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Consolidated Undrained Triaxial Lab Data 
From* GOLDER ASSOCLA E S  INC 
Project: 
Project Number: 253-2203-0001 
Explanation of Terminology 

Kaiser HiluRocky Flats Field And Lab 

Mo hr-Coulom b Failure Criteria : 

Where: 
c’, c = effective and total cohesive intercept 
,$’, I$ = efictive and total fiiction angle 
zti = Shear Strength on the failure surface at failure 

~ ’ n ,  0 s  = effective and total normal stress on the failure surface at failure 

Stress Path Space: 

c l  -k 0 3  p=- 0 1 - 0 3  0 1  +d3 
#= 2 2 

q=- 
2 

Where: 
q =  shearstress 
p’, p = mean effective and total stress 
(3’1 , (31 = Effective and Total Axial Stress 

0 ’ 3 ,  ( 3 3  = Effective and Total Confining Stress 

q=a+p‘tancy 
q = a + ( p - U o ) t a n v  

Where: 
a’, a = intercept of the q-axis in effective stress of total stress spa= 
v’, w = angle of the failure line in effective stress of total stress space 
p’ = mean effective stress 
p U o  = mean total minus the initial pore pressure 

with the relationship between y j  and 4 and a and c are as fdlows: 

tan(w)= s w # d  

a = c * cos($) 

Printed on: 6/20/7005 Golder Associates Inc. LPF7.xls.xk a 



ITRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL JTFUNSMITTAL NO.: OLF- 010 

' AUTHORITY 
A/J/JrOvd is for 
co!fonniriicc IO rhc 

0 APPROVED AS CORRECTED 
0 NOT APPROVED 

SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE: 7/18/05 

Steven McQueary (Envirocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

Mike Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

Specification Sec. No. General Project Project TitIe and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. Drawing 
No. Description of Item Submitted Copies No. Sheet No. Variation 

1 Geotechnical Testing Results for Pioneer Buttress Fill Material (pit Fines) 3 02200-0982 N/A N/A 

DATE 

I I I I 

REMARKS 
I certify that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF CONTRACTOR 



Sample # = PSE 3 
Point # = 1 

Golder ASsociates, Inc. 
Denver, Colorado 

ob Short Title: 
Kaiser lIill/Rocky Flats Field and Lnb 

Initial 
Length= 14.78 cm 

Diameter= 7.30 cm 
Wet Weight = 1283.90 g 

Area = 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Title: 

TRIAXIAL SHEAR TEST REPORT 
SAMPLE DATA AND CALCULATIONS 

Volume = 
Moisture Content = 
Specific Gravity = 

Dry Weight of Solids = 
Wet Density = 
Dry Density = 
Wet Density = 
Dry Density = 

nmplc Nu. 

'SE 3 

618.6 cc 
14.8% 

na 
1 1  18.38 g 

2.08 g/cc 

129.5 pcf 
112.8 pcf 

1.81 p/cc 

Reviewed: Date: Job Number: Figure: 

J EO 07/06/05 053-2203-0001 

Cell Pressure = 100 psi 
Back Pressure = 94 psi 

Confining Pressure = 6 psi 

Sample # = PSE 3 
Point # = 2 

Initial 
Length= 14.82 cm 

Diameter = 7.30 cm 
Wet Weight = 1285.30 g 

Area = 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Volume = 
Moisture Content = 
Specific Gravity = 

Dry Weight of Solids = 
Wet Density = 

Dry Density = 
Wet Density = 
Dry Density = 

620.3 cc 
14.8% 

na 
1119.60 g 

2.07 p/cc 

129.3 pcf 
112.6 pcf 

1.81 p/cc 

Cell Pressure = 100 psi 
Backpressure= 88 psi 

Confining Pressure = 12 psi 

Sample # = PSE 3 
Point # = 3 

Initial 
Length= 14.71 cm 

Diameter= 7.30 cm 
Wet Weight = 1285.30 g 

Area = 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Volume = 
Moisture Content = 

Specific Gravity = 
Dry Weight of Solids = 

Wet Density = 

Dry Density = 
Wet Density = 
Dry Density = 

615.7 cc 
14.8% 

na 
1119.60 g 

2.09 g/cc 
1.82 p/cc 
130.3 pcf 
113.5 pcf 

Cell Pressure= 100 psi 
BackPressure= 82 psi 

Confining Pressure = 18 psi 

Notes: I .  Sample was remolded to approximately 95% of the maximum dry density and +2% relative to OMC (based on standard Proctor) 
2 .  Sample consisted of brown clayey sand. 
3. Failure was defined as the maximum deviator stress. 



Shear Stress vs. Strain 

I 

14 
12 
10 
8 

--6 
4 

o !  I I J 
0% 10% 20% 30% 

Strain, O h  

-6  psi 
- 12 psi 
- 18 psi 

Excess Pore Pressure vs. Stra 

3 0  
x" -2 

-4 

Q) 

0% 

,n 

IO% 20% 

Strain, YO 
30% 

I=tE,, 
- 18 psi 

Golder Associates, Inc. Title: 

Denver, Colorado CU TRlAXLAL SHEAR DATA 
STRESS AND A PORE PRESSURE PLOTS bb Short Title: 

Kaiser HilVRocky Flats Field and Lab 
mple No. 

PSE 3 053-2203-000 1 



Stress Path Plot 
p'-q Plot 

Job Number: ample No. Reviewed: Date: 
PSE 3 J EO 07/06/05 053-2203-0001 

.- .- f v) e 301 20 

Figure: 

-6 psi 

12 psi 

- 18 psi 

- Kf Envelope 

- 

0 10 20 

p', Mean Effective Stress in psi 

30 

~~~ 

Stress Path Parameters 

\VI= 28.8 degrees 
a' = 0.0 psi 

ob Short Title: 

CU TRlAXLAL SHEAR DATA 
STRESS PATH PLOT 



40 

Golder Associates, Inc. 
Denver, Colorado , 

ob Short Title: 

._ 
30 

E 

Title: 

CU TIUAXLU SHEAR DATA 

MOHR CIRCLE DIAGRAM 

Y 
M c 

ample No. 

PSE 3 

6, 

m 
k 20 

Job Number: Figure: 
053-2203-000 I 

0 

Mohr Circle Diagram 
Effective Stress Parameters 

/ 

- 12 psi 

- 18 psi 

- M-C Envelope 

0 10 20 30 40 50 
Effective Normal Stress, psi 

Mohr-Coulomb Parameters 

I$ ' =  33.4 degrees 
c' = 0.0 psi 



I 
Consolidated Undrained Triaxial Lab Data 

Project: 
Front: COLDER ASSOCIATES INC. 

Kaiser HWRocky Flats Field and Lab 
Project Number: 053-2203-0001 

Sample Number 
Depth 

tardy') = 0.5498 
a' 0 

$ ' =  33.4 degrees 
c ' =  0.0 psi 

Effective Stress Analysis 
q vs. p' 

= 0.s49xx 
R! = 0.9855 

0 5 IO I5 20 25 30 

p', Mean Effecdve Stress in psi 

Printed on: 7/7/2005 Golder Associates Inc. PSE3.xls.xls 



Consolidated Undrained Triaxial Lab Data 

Project: 
Front: COLDER ASSOCIATES INC. 

Kaiser HiWRocky Flats Field and Lab 
Project Number: 053-2203-0001 

Depth 

tan(\y) = 0.2354 
a =  7.0109 

(b = 13.6 degrees 
c = 7.2 psi 

Total Stress Analysis 
q vs. p-uo 

= n . 2 3 ~ 4 ~  + 7.n109 
R? = 0.9539 

n 5 IO 15 20 25 30 3s 

p-Uo. Mean Total Stress in psi . 

Printed on: 7/7/2005 Golder Associates Inc. PSE3 .xls.xls 



Consolidated Undrained Triaxial Lab Data 

Project: 
Project Number: 053-2203-0001 
Explanation of Terminology 

From: COLDER ASSOCU TES INC. 
Kaiser Hill/Rocky Flats Field and Lab 

Mohr-Coulomb Failure Criteria: 

fir = c’+oiftan 4‘ 
Tj = c + oj-1 tan 4 

Where: 
c’, c = effective and total cohesive intercept 
,$’, ,$ = effective and total friction angle 

TIY = Shear Strength on the failure surface at failure 

c ’ m ,  = effective and total normal stress on the failure surface at failure 

Stress Path Space: 

dl -k d3 Dl -k 0 3  p‘= oi - 0 3  

9 = y  2 
Where: 
q = shear stress 
p’, p = mean effective and total stress 
0’1 , 01 = Effective and Total Axial Stress 

0 ’ 3  , 0 3  = Effective and Total Confining Stress 

q = n +p’ tany l  
q = a + ( p - U o ) t a n ~  

Where: 
a’, a = intercept of the q-axis in effective stress of total stress space 
v’, w = angle of the failure line in effective stress of total stress space 
p’ = mean effective stress 
p-Uo = mean total minus the initial pore pressure 

with the relationship between y and $ and a and c are as follows: 

tan($= sin(($) 

a = c * cos($) 

Printed on: 7/7/2005 
a 

Golder Associates h c  PSE3.xls.xls 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Nwy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

ditional Rolls of GeoteAle used after initial submittal I certifL that the above submitted items have been reviewed in detail and &e 
correct and in strict compliance with the contract drawings and specification! 
except as otherwise noted. 

TRANSMITTAL NO.: OLF- 0 b l  
DATE: 7/18/05 

Steven McQueary (Envirocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

Steven McQueary 
NAME AND SIGNATURE OF CONTRACTOR 

Specification Sec. No. General Project Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. 
No. Description of Item Submitted Copies No. 

1 Geotextile 3 02223-0985 

Drawing 
Sheet No. Variation 

N/A N/A 

... 

\UTIIORITY 
<APPROVED Approwl is /or 
0 APPROVED AS CORRECTED 
0 NOTAPPROVED 
0 REVISE AND RESUBMIT 

coiformirucc IO rbc 
ripproved design. inrlttdiug 
rhc colc,tl,,rio,n. pI,,,,s. 

DATE 



~ 

3837661110 NILEX 047 ~ 0 2  JUN 10 905 m:ig 

SKAPS Industries (Nonwoven Division) 
316 South W a n d  Drive 
Pendergrass, GA 30567 (U.S.A.) 
Phone (706) 693-3440 Fax (706) 693-3450 
E-mail: info@skaps.com 

Sales Ofilce: 
Engineered Synthetic Product Inc. 
Phone: (770)!%+1857 
Fax: (770)5691818 

June 2,2005 
Nilex Corpori3on 
15171 East Ftemont Drive 
Centennial, CO 801 124202 
PO : 2679 
BOL : 14382 

Dear Sir/Madam: 

This is to certify that SKAPS GT180 is a hlgh quality needlepunched nonwoven geotextile made of 100% 
polypropylene staple fibers, mndomly networked to f m  a high strength dirnensionalfy stable fabric. SKAPS 
GT180 resists ultraviolet deterloratlon, rotting, biologiwl degradation. The fabric Is inert to commonly 
encountered soil chemlcals. Polypropylene is stable within a pH range of 2 to 13. S W S  GTl80 conforms to 
me property values listed below: 

M.A.RV. 
PROPERTY TEST METHOD UNnS Minimum Average Roll Value 

I I I 

Weig ht(Typi-I) I ASTM D5261 [ QZ/W (g/m2) I 8.00 (271) 
Grab Tensile A!XM D4632 IbS (W 20s (0.91) 
Grab Elongation ASTM D 4632 YO 50 
Trapezoidal Tear ASTI D 4533 Ibs(I<N) 85 (0.38) . - 

Notes: 
* At the time of manufacturing. Handling may change these Properties. 

ANURAG SHAH 
QUAUTV CONTROL MANAGER 



Product : GT180-25 
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El 

*Weight is typ!tal. All othcr values are MAW. 

e 



SKAPS Industries (Nonwoven Division) 
316 South Holland Drive 
Pendergrass, GA 30567 (U.S.A.) 
Phone (706) 693-3440 Fax (706) 693-3450 
E-mail: info@skaps.com 

Sales Office: 
Engineered Synthetic Product Inc . 
Phone: (770)564-1857 
Fax: (770)564-1818 

PROPERTY 

July 5,2005 
Nilex Corporation 
15171 East Fremont Drive 
Centennial, CO 801124202 
PO :2793 
BOL : 14654 

M.A.R.V. 
Minimum Average Roll Value TEST METHOD UNITS 

Dear Sir/Madam: 

'Weight (Typical) ASTM D 5261 oz/sy (g/m2) 8.00 (271) 
Grab Tensile ASTM D 4632 Ibs (kN) 205 (0.91) 
Grab Elonaation ASTM D 4632 % 50 

This is to certify that S U P S  GT180 is a high quality needle-punched nonwoven geotextile made of 100% 
polypropylene staple Fibers, randomly networked to form a high strength dimensionally stable fabric. S U P S  
GT180 resists ultraviolet deterioration, rotting, biological degradation. The fabric is inert to commonly 
encountered soil chemicals. Polypropylene is stable within a pH range of 2 to 13. SKAPS GT180 conforms to 
the property values listed be!ow: 

Trapezoidal Tear 
Puncture Resistance 

Ibs (kN) 85 (0.38) ASTM D 4533 
ASTM D 4833 Ibs (kN) 130 (0.581 

Permittivity * 
Water Flow 
AOS 

UV Resistance 

ASTM D 4491 S K - '  1.40 

ASTM D 4491 gpm/fi?(l/min/m2) 90 (3667) 
ASTM D 4751 US Sieve (mm) 80 (0.18) 
ASTM D 4355 %I h TS 70l500 

Notes: 
* A t  the time of manufacturing. Handling may change these properties. 

ANURAG SHAH 
QUALrrV CONTROL MANAGER 

wwwskaps.com www.espgeosynthetics.com 



Product : GT180-15 

*Weight is typical. All other values are MARV 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL TRANSMITTAL NO.: OLF-0 12 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE: 7/19/05 

Steven McQueary (Envirocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

Mike Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

Specification Sec. No. General Project Project Title and Location: Cover Original Landfill - Rocky Flats 
Item I I No.of lSpec.Para.1 Drawing I 
No. Description of Item Submitted Copies No. Sheet No. Variation 

1 NAG P550 Erosion Mat Certificate of Compliance, Material Specifications and Performance Specification 3 02227-0986 N/A N/A 
2 NAG C350 Erosion Mat Certificate of Compliance, Material Specifications and Performance Specification 3 02227-0986 

I I I 

REMARKS 
I certify that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF CONTRACTOR I 

Apprnwl is for AUTHORITY DATE 
colfomlllllcc 10 rl1c 

+EO 
0 PPROVED AS CORRECTED 

NOT APPROVED I 
I I 
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Date: July 19,2005 
Project: Rocky Flats, Colorado 
Contractor: Kaiser-Hill 
Contact: Jeremy Jaramillo, EnviroCon 
Material Type & Quantity: 3,640 yds2 (91 rolls) C350 Permanent Composite Turf Reinforcement Mat 

CERTIFICATE OF COMPLlANCE 
NORTH AMERICAN GREEN C350 EROSION CONTROL / COMPOSITE TURF REINFORCEMENT 

North American Green, Inc. certifies that the C350 Erosion ControVComposite Turf Reinforcement Mat 
has the properties and characteristics detailed below: 

The C350 erosion controlkomposite turf reinforcement mat, manufactured by North American Green, is 
constructed with 100% coconut fiber at a rate of 0.50 Ib/yd2 (0.27 kg/m2) k 10%. The fiber matrix is stitch bonded 
between a heavy duty, UV stabilized bottom net weighing approximately 8.0 lbs/1000 !I2 (3.91 kg/lOO m2) and a 
heavy duty, UV stabilized, coiwgated, intermediate netting weighing approximately 24 Ibs/ 1000 ft2 ( I I .7 kg/ 100 
m2) overlain with a heavy duty, UV stabilized top net weighing approximately 8.0 lbs/1000 A2 (3.9 1 kg/lOO m2). 
The corrugated netting shall form prominent closely spaced ridges across the entire width of the mat. The three nets 
and coconut fiber matrix are sewn together on 1.50 inch (3.81 cm) centers with UV stabilized polypropylene thread 
to form a permanent three-dimensional structure. North American Green ships the C350 light blue color-coded 
packaging. 

The blanket is manufactured with a colored thread stitched along both outer edges (approximately 2-5 
inches [5-12.5 cm] from the edge) to ensure proper material overlapping. 

The North American Green C350 erosion control/composite turf reinforcement mat should be applied 
only after proper soil preparation, fertilization and seedmg. The C350 is designed to control soil loss, facilitate 
revegetation, and reinforce vegetation on disturbed sites. The C350 is ideal for steep slopes, channels and shoreline 
applications. 

Installation staple patterns shall be clearly marked on the turf reinforcement matting with 
environmentally safe paint. All mats shall be manufactured with a colored thread stitched along both outer edges 
(approximately 2-5 inches [5- 12.5 cm] fiom the edge) as an overlap guide for adjacent mats. 

MATTING (C-TRM) 

C350 is Available with the Following Physical Specifications per Roll (English Units (Metric Units)J 

Width 6.50 ft (2.0 m) 
Length 55.50 ft (16.92 m) 
Weight f 10% 37 Ibs (16.78 kg) 
Area 40 yd2 (33.45 m2) 

Stitch Spacing for All Rolls = 1 S O  inches (3.8 1 cm) 

To the best of our knowledge, the information above is accurate. 

North American Green Representative 
Roy J .  Nelsen, CPESC 

14649 Highway 41 North e Evansville, Indiana 47725 B 812-867-6632 
800-772-2040 e FAX 812-8670247 e www.nagreen.com 



NORTH 
AMBI;ICAN 

GREEN" 

0 MATERIAL SPECIFICATION 

C350 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% coconut fiber matrix 
incorporated into a permanent three-dimensional turf reinforcement matting. 

The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between a super heavy 
duty W stabilized bottom net with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, an ultra-heavy duty W stabilized, 
dramatically cormgated (crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, and covered 
by a super heavy duty W ,stabilized top net with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The corrugated netting 
shall form prominent closely spaced ridges across the entire width of the mat. The three nettings shall be stitched 
together on 1.50 inch (3.81 cm) centers with W stabilized polypropylene thread to form a permanent three- 
dimensional turf reinforcement matting. 

The C350 shall meet requirements established by the Erosion Control Technology Council (ECTC) Specification and 
thc U.S. Department of Transportation, Federal Highway Administration's (FHWA) Standard Specijkations For 
Construction of Roads and Bridges on Federal Highway Projects, FP-03 2003 Section 713.18 as a Type 5A,  B, and C 
Permanent Turf Reinforcement Mat. 

Installation staple patterns shall be clearly marked on the turf reinforcement matting with environmentally safe paint. 
All mats shall be manufactured with a colored thread stitched along both outer edges (approximately 2-5 inches [5-12.5 
cm] from the edgc) as an overlap guide for adjacent mats. 

The composite turf reinforcement mat shall be the North American Green C350, or equivalent. The C350 permanent 0 composite turf reinforcement mat shall have the following physical properties: 

Material Content 

Matrix 100% Coconut Fiber 
(0.50 lb/yd2) (0.27 kg/m2) 

Nettings Top - Super !-Ieavy Duty W Stabilized Polypropylene 
8.00 lbs/1,000 ft2 (3.91 kg400 m2) 

Mid - Corrugated Ultra-Heavy Duty W Stabilized Polypropylene 
24 lb/l,OOO ft2 ( 1  1.7 kg/lOO m2) 

Bottom - Super Heavy Duty W Stabilized Polypropylene 
8.00 lbs/1,000 !I2 (3.91 kg/100 m2) 

Thread W Stabilized Polypropylene 

C350 is Available with the Following Physical Specifcations Per Roll [English Units (Metric Units)] 

Width 6.50 ft (2.00 m) 
Length 55.50 ft (1 6.90 m) 
Weight f 10% 37.00 lbs ( 1  6.80 kg) 
Area 40.00 yd2 (33.40 m2) 

Stitch Spacing for All Rolls = 1.50 inches (3.81 cm) 

Updated 1/2004 



SUPPLEMENTAL SPECIFICATION 

Parameters 
50 mm (2 i n ) h  for 30 min 

100 mm (4 i n ) h  for 30 min 

150 mm (6 i n ) h  for 30 min 

Shear: 4.12 Ibs/ft2 for 30 min 

Shear. 5.14 Ibslft’ for 30 min 

Shear: 5.91 Ibsfft’ for 30 min 

Shear at 0.50 inch soil loss ( 4 5 0 ~ )  

C350 

Results 
Soil loss ratio* = 18.32 

Soil loss ratio* = 19.65 

Soil loss ratio* = 20.48 

Soil loss: 127g 

Soil loss: 195g 

Soil loss: 255g 

7.5 Ibdft’ 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% coconut fiber matrix incorporated into a 
permanent threedimensional turf reinforcement matting. 

The matrix shall be stitch bonded between a super heavy duty U V  stabilized bottom net with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, 
a ultra heavy duty UV stabilized, dramatically corrugated (crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, 
and covered by a super heavy duty UV stabilized top net with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The corrugated netting shall 
form prominent closely spaced ridges across the entire width of the mat. The three nettings shall be stitched together on 1 S O  inch (3.81 
cm) centers with W stabilized polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

Top soil; Fescue (Kentucky 31); 21 day 
incubation 27” C ?; 2” & approximately 
50% RH 

Property Test Method Twical 
Thickness ASTM D6525 0.67 in (17 mm) 

Density ASTM D792 0.528 oz/in3 (0.913 g/rm3) 
Mass per Unit Area ASTM D6566 12.57 yd2 (426 ghd) 

Stifmess ASTM D1388ECTC 3.83 oz-in (42,710 mg-m) 
Light Penetration ECTC Guidelines 9.0% 
MD Tensilc Strength ASTM D68 18 [D5035] 625 IbdR (9.12 kN/m) [658 1bdR (9.60 kN/m)] 

TD Tensile Strength 

Resiliency ASTM D1777 90% 

Porosity ECTC Guidelines 9970 

MD Elongation ASTM D68 18 p5035] 22% [8.50Yo] 

TD Elongation ASTM D68 18 [D5035] 15 yo [ 10.90D/] 
ASTM D68 18 @I50351 768 IbdR(11.21 kN/m) [910 lbdR(13.28 kN/m)] 

C350 PERMANENT TURF REMFORCMENT MATTING ONLY 
Property 
Thickness 
UV Stabilitv 

Percent improvement = 243% 
(increased biomass) 

Test Method 
ASTM D6525 

Tvpical 
0.51 in(13 rnm) 

698 Ibs/ft (10.19 m/m)  [564 Ibs/Ft (8.23 kN/m)] 

710 Ibdft (10.36 kN/m) [780 Ibs/ft ( I  I .38)] 

ASTM D4355* 86Yo 
MD Tensile Strength 

TD Tensile Strength 

*ASTM D1682 (4 inch strip) Tensile Strength and % Strength Retention of material following 1000 hrs exposure in Xenon-Arc Weatherometer; MD 
- Machine direction; TD - Transverse direction 

ASTM D6818 [D5035] 

ASTM D6818 [D5035] 
MD Elongation ASTM D68 18 [D5035] 3070 [37?”0] 

TD Elongation ASTM D6818 [D5035] 20Yo 

3ench Scale Testingt 
Test Method - Description 

ECTC Method 2 - Determination of 
unvegetated RECP’s ability to protect soil 
from rain splash and associated runoff 

ECTC iMethod 3 - Determination of 
unvegetated RECP’s ability to protect soil 
from hydraulically-induced shear stress. 
Failure criteria = 0.50 inch soil loss 

ECTC Draft Method 4 - Determination of 
temporary RECP performance in 
encouraging seed gemination and plant 
growth 

* Soil Loss Ratio = Soil Loss with Bare Soil I 
I 

oil Loss with RECP (NOTE: Soil loss based on regression analysis) 

‘Bench Scale Performance Testing 
Bench scale tests are index property tests. These tests &re not indicative of field performance and therefore should not be used in 
design to establish performance levels for rolled erosion control products. Bench scale tests are performed according to methods 
developed by the Erosion Control Technology Council (ECTC). 

Updated ID004 



PERFORMANCE SPECIFICATION 
NORTH 

AMERICAN 
GREEN” C350 

Slope Length (LI 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% coconut fiber matrix 
incorporated into a permanent three-dimensional turf reinforcement matting. 

Slope Gradient (S) 
I 3 : l  I 3:1-2:1 2 2 1  

The matrix shall be stitch bonded between a super heavy duty UV stabilized bottom net with 0.50 x 0.50 inch 
(1.27 x 1.27 cm) openings, a ultra duty UV stabilized, dramatically corrugated (crimped) intermediate netting 
with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, and covered by a super heavy duty UV stabilized top net with 0.50 
x 0.50 inch (1.27 x 1.27 cm) openings. The corrugated netting shall form prominent closely spaced ridges across 
the entire width of the mat. The three nettings shall be stitched together on 1.50 inch (3.81 cm) centers with W 
stabilized polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

S; 20 ft (6 m) 
20 - 50 ft 

2 50 ft (15.2 m) 

0.0005 0.015 0.043 
0.018 0.031 0.050 
0.035 0.047 0.057 

Roughness Coefficients - Unvegetated 
Flow Depth Manning’s ‘n’ 

0.50 - 2.00 f t  0.040-0.013 
I 0.50 f t  (0.15 m) 

1 2.00 ft (0.60 m) 

0.041 

0.012 
~ 

Maximum Permissible Shear Stress* ? 
Short Duration Long Duration 

Phase 1 3.20 lbs/ftz 3.00 lbs/ftz r5 
UNVEGETATED (153 Pa) (144 Pa) 

~~ 

Phase 2 10.00 lbs/ftz 10.00 lbs/ftz 

*Performance values obtained through third party testing at the Texas Transportation Institute, Colorado State University, 
and Utah State University based on soil loss failure criteria not exceeding 0.50 inches (1.27 cm). 

PARTIALLY VEGETATED (480 Pa) 
Approximate Maximum Flow Veloci Phase 3 12.00 lbs/ftz 
Unvegetated = 10.5 ft/s (3.20 m/s) FULLY VEGETATED (576 Pa) 

(480 Pa) 
10.00 lbs/ft2 

(480 Pa) 
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Date: July 19, 2005 
Project: Rocky Flats, Colorado 
Contractor: Kaiser-Hill 
Contact: Jeremy Jaramillo, EnviroCon 
Material Type & Quantity: 7,720 yds2 (193 rolls) €350 Permanent Composite Turf Reinforcement Mat 

CERTIFICATE OF COMPLIANCE 
NORTH AMERICAN GREEN P550 PERMANENT TURF REINFORCEMENT MAT 

North American Green, Inc. certifies that the P550 Erosion ControVTurf Reinforcement Mat has the 
properties and characteristics detailed below: 

The P550 erosion controkomposite turf reinforcement mat, manufactured by North American Green, is 
constructed using 100% UV stabilized polypropylene fiber at a rate of 0.50 lb/yd2 (0.27 kg/m2) rf: 10% stitch bonded 
between a heavy duty, UV stabilized bottom net with a minimum net weight of 24 lbs/1000 ft2 ( I  1.70 kg/100 m2) 
and a heavy duty, UV stabilized, corrugated (crimped), intermediate netting with a minimum net weight of 24 
Ibs/l000 A2 ( 1  1.70 kg/100 m2) overlain with a heavy duty, UV stabilized top net with a minimum net weight of 8.00 
lbs/l000 ft2 (1  1.70 kg/100 m2). The corrugated (crimped) netting shall form prominent closely spaccd ridges across 
the cntire width of the mat. The three nets and polypropylene fiber matrix are sewn together on 1 S O  inch (3.81 cm) 
centers with U V stabilized polypropylene thread to form a permanent three-dimensional structure. North American 
Green ships the P550 magenta color-coded packaging. 

inches [5-12.5 cm] from the edge) to ensure proper material overlapping. 
The North American Green P550 erosion control/composite turf reinforcement mat (C-TRM) should be 

used only after proper soil preparation, fertilization and seeding. The P550 is designed to control soil loss, facilitate 
revegetation, and reinforce vegetation on disturbed sites. The P550 is ideal for steep slopes, channels and shoreline 
applications 

Installation staple patterns shall be clearly marked on the turf reinforcement matting with 
environmentally safe paint. All mats shall be manufactured with a colored thread stitched along both outer edges 
(approximately 2-5 inches [5- 12.5 cm] from the edge) as an overlap guide for adjacent mats. 

The blanket is manufactured with a colored thread stitched along both outer edges (approximately 2-5 

P550 is Available with the Following Physical Specifications Per Roll 1English Units (Metric Units)J 

Width 6.50 ft  (2.00 m) 
Length 55.50 ft  (16.90 m) 
Weight f 10% 
Area 40.00 yd2 (33.40 m2) 

52 Ibs (23.59 kg) 

Stitch Spacing for All Rolls = 1 S O  inches (3.8 1 cm) 
To the best of our knowledge, the information above is accurate. 

North American Green Representative 
Roy J .  Nelsen, CPESC 

14649 Highway 41 North e Evansville, Indiana 47725 e 812-867-6632 
800-772-2040 FAX 812-8670247 e www.nagreen.com 



MATERIAL, SPECIFICATION 

AMPIEAN P550 GREW 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% W stabilized polypropylene 
fiber matrix incorporated into a permanent three-dimensional turf reinforcement matting. 

The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between the bottom and 
middle ultra heavy duty W stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings and then covered by an 
ultra heavy duty W stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The middle, dramatically 
corrugated (crimped) netting shall form prominent closely spaced ridges across the entire width of the mat. The three 
nettings shall be stitched together on 1.50 inch (3.81 cm) centers with W stabilized polypropylene thread to form a 
permanent three-dimensional turf reinforcement matting. 

The P550 shall meet requirements established by the Erosion Control Technology Council (ECTC) Specification and the 
U.S. Department of Transportation, Federal Highway Administration’s (FHWA) Standard SpeciJications For 
Construction of Roads and Bridges on Federal Highway Projects, FP-03 2003 Section 713.18 as a Type SA, B. and C 
Permanent Turf Reinforcement Mat. 

Installation staple patterns shall be clearly marked on the turf reinforcement mattings with environmentally safe paint. All 
mats shall be manufactured with a colored thread stitched along both outer edges (approximately 2-5 inches [5-12.5 cm] 
from the edge) as an overlap guide for adjacent mats. 

0 The composite turf reinforcement mat shall be the North American Grcen P550, or equivalent. The P550 permanent 
composite turf reinforcement mat shall have the following physical properties: 

Material Content 

Matrix 100% W Stabilized Polypropylene Fibers 
(0.50 Ibs/yd2) (0.27 kg/m2) 

Netting Top and bottom- Ultra Heavy Duty W Stabilized Polypropylene 
(24 lb/1,000 ft2 [ I  1.7 kg100 m2] approximate weight) 

Mid - Corrugated Ultra Heavy Duty UV Stabilized Polypropylene 
(24 lb/1,000 fi2 [11.7 kg/100 m2] approximate weight) 

Thread W Stabilized Polypropylene 

P550 is Available with the Following Physical Specifications Per Roll [English Units (Metric Units)] 

Width 6.50 ft (2.00 m) 
Length 55.50 fi (16.90 m) 
Weight f 10% 
Area 40.00 yd2 (33.40 m2) 

52 lbs (23.59 kg) 

Stitch Spacing for All Rolls = 1.50 inches (3.81 cm) 

Updated 112004 



SUPPLEMENTAL SPECIFICATION c 

Test Method - Description 

P550 

Parameters Results 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% UV stabilized polypropylene fiber matrix 
incorporated into a permanent three-dimensional turf reinforcement matting. 

The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between the bottom and middle ultra heavy 
duty UV stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings and then covered by an ultra heavy duty UV stabilized 
nettings with 0.50 x 0.50 inch ( I  2 7  x I .27 cm) openings. The middle, dramatically corrugated (crimped) netting shall form prominent 
closely spaced ridges across the entire width of the mat. The three nets shall be stitched together on 1.50 inch (3.81 cm) centers with UV 
stabilized polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

. .  

100 mm (4 in)/hr for 30 min 

150mm(6in)/hrfor30min 

unvegetated RECP’s ability to protect soil 
from rain splash and associated runoff 

Property 
Thickness 
Resiliency 
Density 
Mass per Unit Area 
Porosity 
Open VolumdUnit Area 
Stifhess 
Light Penetration 
UV Stability 
MD Tensile Strength 
MD Elongation 
TD Tensile Strength 
TD Elongation 

Soil loss ratio* = 9.98 

Soil loss ratio* = 9.53 

Test Method 
ASTM D6525 
ASTM D6524 
ASTM D792 
ASTM D6566 
ECTC Guidelines 
ECTC Guidelines 
ASTM D1388ECTC 
ECTC Guidelines 
ASTM D4355* 
ASTM D68 18 [ASTM D50351 
ASTM D6818 [ASTM D50351 
ASTM D68 I8 [ASTM D50351 
ASTM D68 18 [ASTM D50351 

unvegetated RECP’s ability to protect soil 
from hydraulically-induced shear stress. 
Failure criteria = 0.50 inch soil loss 

Typical 
0.76 in (19.30 mm) 
95 Yo 
0.528 0zlin3(O.913 g/rrn3) 
2 1.45 ozlyd’ (728 g/m2) 

122,906 in3/yd2 (1,684,589 cm3/m2) 
366.27 oz-in (4,087,934 mg-an) 
16 Yo 
loo% 
763 Ibdfl ( I  I .15 kN/m) [1381 Ibdft (20.15 kN/m)] 
l00/,[13%] 
1134 Ibdfl(16.55 kN/m) [IS23 Ibdfl(22.23 kN/m)J 
1 I% [13 %] 

96 Yo 

Shear 5.14 Ibs/ft2 for 30 min 

Shear: 5.64 Ibs/ftz for 30 min 

Soil loss: 445g 

Soil loss: 645g 

*ASTM DI 682 (4 inch strip) Tensile Strength and percent Strength Retention of material following 1000 hrs exposure in Xenon-Arc Weatherometer. 
MD - Machine direction 
TD - Transverse direction 

ECTC Draft Method 4 - Determination of 
temporary RECP performance in encouraging 
seed germination and plant growth 

Shear at 0.50 inch soil loss (450g) 

Top soil; Fescue (Kentucky 31); 21 day 
incubation 27” C f 2 O  & approximately 

5.1 Ibslft’ 

Percent improvement = 354% 
(increased biomass) 

50% RH 

I I 
ECTC Method 3 - Determination of I Shear: 4.48 Ibslft’ for 30 min I Soil loss: 262g 

*Bench Scale Performance Testing 
Bench scale tests are index property tests. These tests are not indicative of field performance and therefore should not be used in 
design to establish performance levels for rolled erosion control products. Bench scale tests are performed according to methods 
developed by the Erosion Control Technology Council (ECTC). 

Updated 112004 



PERFORMANCE SPECIFICATION 

AMERICAN 
GREEN* 

a 
P550 

Roughness Coefficients - Unvegetated 
Flow Depth Manning’s ‘n’ 

< 0.50 ft (0.15 m) 0.041 
0.040 - 0.014 

2 2.00 ft (0.60 m) 0.013 
0.50 - 2.00 ft 

~ 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% UV stabilized 
polypropylene fiber matrix incorporated into a permanent three-dimensional turf reinforcement matting. 
The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between the 
bottom and middle ultra heavy duty UV stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings and 
then covered by an ultra heavy duty UV stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The 
middle, dramatically corrugated (crimped) netting shall form prominent closely spaced ridges across the entire 
width of the mat. The three nets shall be stitched together on 1.50 inch (3.81 cm) centers with UV stabilized 
polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

Maximum Permissible Shear Stress 
Short Duration Long Duration 

(191 Pa) (156 Pa) 
Phase 1 4.0 lbs/ftz 3.25 lbs/ftz 

Phase 2 12.0 lbs/ftz 120 lbs/ftz 
UNVEGETATED 

~~ 

0.00045 0.0145 
20 - 50 ft 0.0173 0.0305 0.0495 

~ 

Approximate Maximum Flow Velocity 
Unvegetated = 12.5 ft/s (3.8 m/s) 

I 250 ft (15.2m) I 0.0345 I 0.0465 I 0.0565 I 

PARTIALLY VEGETATED (576 Pa) (576 Pa) 

FULLY VEGETATED (672 Pa) (576 Pa) 

~~ 

Phase 3 14.0 lbs/ftz 12.0 lbs/ftz 

Values are approximate, precise values can be obtained using ECMDSTM 

*Performance values obtained through third party testing at the Texas Transportation Institute, Colorado State University, 
and Utah State University based on soil loss failure criteria not exceeding 0.50 inches (1.27 cm). 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

TRANSMITTAL NO.: OLF-0 13 

DATE: 7/28/05 

Steven McQueary (Envirocon) 
Rocky Flats Environmental Technology Site 
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Specification Sec. No. General Project 

except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF CONTRAC~OR 

Project Title and Location: Cover Original Landfill - Rocky Flats 

Approvnl C/or ; AUTHORITY DATE 
co+rniciiicc 10 rhc 

0 APPROVED 
0 APPROVED AS CORRECTED 
0 NOT APPROVED 
0 REVISE A N 0  RESUBMIT 

No. 
1 

I 1 

Description of Item Submitted Copies No. Sheet No. Variation 
N/A NAG C 125 BioNetiM Erosion Mat Cert. of Compliance, Material Specifications and Performance Specification 3 02221-0986 N/A 

I 
REMARKS 

. -  

I I I 

I certify that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 



MATERIAL SPECIFICATION 

Cl25BN 
The long-term coconut fiber erosion control blanket shall be a machine-produced 100% biodegradable blanket with a 
100% coconut fiber matrix with a functional longevity of up to 24 months (NOTE: functional longevity may vary 
depending upon climatic conditions, soil, geographic location, and elevation). 

The blanket shall be of consistent thickness with the coconut fiber evenly distributed over the entire area of the 
blanket. The blanket shall be covered on the top and bottom sides with 100% biodegradable woven, natural, organic 
fiber netting. The top netting shall consist of machine directional strands formed from two intertwined yams with cross 
directional strands interwoven through the twisted machine strands (commonly referred to as a Len0 weave) to form an 
approximate 0.50 x 1.00 inch (1.27 x 2.54 crn) mesh. The blanket shall be sewn together on 1.50 inch (3.81 cm) 
centers (50 stitches per roll width) with biodegradable thread. 

The C I25BN shall meet requirements established by the Erosion Control Technology Council (ECTC) Specification 
and the U.S. Department of Transportation, Federal Highway Administration’s (FHWA) Standard Specifications For 
Construction of Roads and Bridges on Federal Highway Projects, FP-03 2003 Section 713. 17 as a Type 4. Long-term 
Erosion Control Blanket. 

The C 125BN is also available upon request with the DOT SystemTM. The DOT SystemTM consists of installation staple 
Dattcrns clearlv marked on the erosion control blanket with environmentally safe paint. The blanket shall be 
manufacturcd with a colored line or thread stitched along both outer edges (approximately 2-5 inchcs [5- 12.5 cm] from 
the edge) to ensure proper material overlapping. 

The long-term erosion control blanket shall be C125BN as manufactured by North American Green, or equivalent. 

The coconut fiber erosion control blanket shall have the following properties: 

Material Content 

Matrix 100% coconut fiber 
(0.50 lb/yd2) (0.27 kg/m2) 

Netting Top - Len0 woven 100% biodegradable organic jute fiber 
(9.30 lbs/l,OOO ft2 [4.50 kg/lOO m2] approximate weight) 
Bottom - 100% biodegradable organic jute fiber 
(7.7 lbs/1,000 ft2 [3.76 kg/100 m2] approximate weight) 

Thread Biodegradable 

C125BN is Available with the Following Physical Specifications Per Roll [English Units (Metric Units)] 

Width f 5% 6.67 ft (2.03 m) 
Length f 5% 108.00 ft (32.92 m) 
Weight f 10% 52.22 lbs (23.69 kg) 
Area 80.00 yd2 (66.89 m2) 

Stitch Spacing for All Rolls = 1.50 inches (3.81 cm) 

Updated 112004 



SUPPLEMENTAL SPECIFICATION 

Cl25BN NORTH 
AMERICAN 

OREEN' 

Test Method - Description Parameters 
ECTC Method 2 - Determination of 
unvegetated RECP's ability to 
protect soil ffom rain splash and 
associated runoff 
ECTC Method 3 - Determination of 

50 mm (2 in)/hr for 30 min 
100 mm (4 in)/hr for 30 min 
I50 mm (6 in)/hr for 30 min 

Shear: 1.40 lbs/A* for 30 min 

The North American Green C 125BN long-term erosion control blanket is constructed of 100% biodegradable 
materials containing a 100% coconut fiber matrix and has a functional longevity of up to 24 months. (NOTE: 
functional longevity may vary depending upon climatic conditions, soil, geographic location, and elevation). The 
coconut fiber shall be evenly distributed over the entire area of the blanket. The blanket shall be covered on the top 
and bottom with 100% biodegradable natural organic fiber netting woven into an approximate 0.50 x 1.00 inch 
(1.27 x 2.54 cm) mesh. The blanket shall be sewn together with biodegradable thread on 1.50 inch (3.81 cm) 
centers. The following list contains further physical properties of the C I25BN erosion control blanket. 

Results 
Soil loss ratio* = 6.83 
Soil loss ratio* = 10.76 
Soil loss ratio* = 16.95 

Soil loss: 370g 

Property Test Method 
Thickness ASTM D5 199ECTC 
Resiliency ECTC Guidelines 
Mass per Unit Area 
Water Absorption ASTM D1117/ECTC 
Swell ECTC Guidelines 
StiffnessRIexibility ASTM D1388ECTC 
Light Penetration ECTC Guidelines 
Smolder Resistance ECTC Guidelines 
MD Tensile Strength ASTM D5035 
MD Elongation ASTM D5035 
TD Tensile Strength ASTM D5035 
TD Elongation ASTM D5035 
**Material is smolder resistant according to specified test 
MD - Machine Direction 
T D  - Transverse Direction 

ASTM D6475 

Shear: 2.06 lbs/ft2 for 30 min 
Shear: 2.73 lbs/ft2 for 30 min 

Twical 
0.26 in (6.60 mm) 
85% 
8.83 odyd' (300 g/m2) 
155% 
40% 
0.1 I oz-in (1,2 18 mg-cm) 
16.40% 
Yes** 
342.00 lbs/ft (4.98 kN/m) 
7.60% 
2 I I .OO lbs/ft (3.08 kN/m) 
I I . l O %  

Soil loss: 9968 
Soil loss: 1578g 

ECTC Draft Method 4 - 
Determination of temporary RECP 
performance in encouraging seed 
germination and plant growth . 

TOP soil; Fescue (Kentucky 3 I ); 
2 1 day incubation 27" C f 2" & 
approximately 50% RH 

percent improvement = 40 1 % 
(increased biomass) 

Bench Scale Testing t 

Bench scale tests are index property tests. These tests are not indicative of field performance and therefore should 
not be used in design to establish performance levels for rolled erosion control products. Bench scale tests are 
performed according to methods developed by the Erosion Control Technology Council (ECTC). 

Updated 1/2004 



, 

" 1,%5.'>-2 &,c>:< 2$':%, P I X d V i r '  

:-r.s"~rr: i ' l  1 f -v.? 

Date: July 22,2005 
Project: Rocky Flats, Colorado 
Contractor: Kaiser-Hill 
Contact: Jeremy Jaramillo, EnviroCon 
Material Type & Quantity: 9,600 yds2 ( I  20 rolls) C 125 BioNetTM Long-Term Coconut Erosion Control Blanket 

CERTIFICATE OF COMPLIANCE 
NORTH AMERICAN GREEN Cl25 BioNetT" 100% BIODEGRADABLE LONG-TERM EROSION 
CONTROL BLANKET 
North American Green, Inc. certifies that the C 125BN 100% Biodegradable Long-Term Erosion Control Blanket 
and Channel Liner has the properties and characteristics listed below: 

The C125BN long-term erosion control blanket and channel liner manufactured by North American Green is a 
100% biodegradable mat using a 100% coconut matrix at a rate of 0.50 Ibs/yd2 (0.27 kg/m2). The C125BN is 
covered, on both the top and bottom sides, with netting made From 100% biodegradable natural organic fiber. The 
top netting shall consist of machine directional strands formed from two intertwined yams with cross-directional 
strands interwoven through the twisted machine strands (commonly referred to as a Len0 weave) to form an 
approximate 0.50 x 1 .OO inch ( I  .27 x 2.54 cm) mesh. The bottom netting shall be a standard cross-lay jute net. 
Minimum weight for the top net is 9.30 lbs/1,000 A2 [4.50 kg/100 m2] and minimum weight for the bottom net is 
7.7 lbs/l,OOO A2 [3.76 kg/lOO m2]. The coconut fiber and netting are sewn together with biodegradable thread on 
I S O  inch (3.81 cm) centers. The C125BN is shipped in color-coded dark brown packaging with black sidebars. 

The North American Green C I25BN 100% biodegradable erosion control blanket and channel liner should be used 
following proper soil preparation, fertilization, and seeding. The C 125BN is designed to temporarily control soil 
erosion on newly seeded areas until vegetation growth can occur. The C125BN erosion control blankets are 
appropriate for use on steep slopes, high-discharge channels, and shoreline applications. 

Installation staple patterns shall be clearly marked on the erosion control blankets with environmentally safe paint. 
All blankets shall be manufactured with a colored thread stitched along both outer edges (approximately 2-5 inches 
[5-12.5 cm] from the edge) as an overlap guide for adjacent mats. 

) 

C125BN is Available with the Following Physical Specifications Per Roll [English Units (Metric Units)j 

Width f 5% 6.67 ft (2.03 m) 
Length f 5% 108.00 ft (32.92 m) 
Weight f 10% 52.22 Ibs (23.69 kg) 
Area 80.00 yd2 (66.89 m2) 

Stitch Spacing for All Rolls = I S O  inches (3.8 I cm) 

To the best of our knowledge, the information above is accurate. 

North American Green Representative 
Roy J .  Nelsen, CPESC 

14649 Highway 41 North Evansville, Indiana 47725 e 812-867-6632 
800-772-2040 e FAX 812-8670247 0 www.nagreen.com 



PERFORMANCE SPECIFICATION 

C125BN 

The North American Green C125BN erosion control blanket is constructed of 100% biodegadable 
materials containing a 100% coconut fiber matrix and has a functional longevity of approximately 24 
months. (NOTE: functional longevity may vary depending upon climatic conditions, soil, geographic 
location, and elevation). The coconut fiber shall be evenly distributed over the entire area of the mat. The 
blanket shall be covered on the top and bottom with 100% biodegradable natural organic fiber netting 
woven into an approximate 0.50 x 1.00 inch (1.27 x 2.54 cm) mesh. The blanket shall be sewn together 
with biodegradable thread on 1.50 inch (3.81 cm) centers. The following list contains further physical 
properties of the C125BN erosion control blanket. 

Property Test Method 
Thickness ASTM D5 199/ECTC 
Resiliency ECTC Guidelines 
Mass per Unit Area ASTM D6475 
Water Absorption ASTM D I 1 17ECTC 
Swell ECTC Guidelines 
Stiffness/Flexibility ASTM D I388IECTC 
Light Penetration ECTC Guidelines 
Smolder Resistance ECTC Guidelines 
MD Tensile Strength ASTM D5035 
MD Elongation ASTM D5035 
TD Tensile Strength ASTM D5035 
TD Elongation ASTM D5035 
**Material is smolder resistant according to specified test 
M D  - Machine Direction 
T D  - Transverse Direction 

Tvuical 
0.26 in (6.60 mm) 
85 % 
8.83 odyd’ (300 g/m’) 
155 % 
40 % 
0.1 1 oz-in ( I  ,2 I8 mg-cm) 

Yes** 
342 lbs/ft (4.98 kN/m) 
7.60 % 
21 I lbdft (3.08 W/m) 
11.10 Yo 

16.40 Yo 

SloDe Design Data Channel Design Data Bench Scale Testingt 
0 v 

Cover Factors (C) Channel Roughness Coefficients 
Slope Gradient (S) Flow Depth I Manning’s ‘n’ 

0.022 

For most accurate design data consult ECMDS” 
Manning’s ‘n’ expressed in English units for unvegetated blankets 

tBench Scale Testing 
Bench scale tests are index property tests. These tests are not indicative of field performance and therefore should 
not be used in design to establish performance levels for rolled erosion control products. Bench scale tests are 
performed according to methods developed by the Erosion Control Technology Council (ECTC). 

Updated 912004 



APPENDIX E 

ENGINEERING CHANGE REQUESTS 
CONSTRUCTION REQUESTS FOR INFORMATION AND 



APPENDIX E- 1 : REQUESTS FOR INFORMATION 
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REQUEST FOR INFORMATION 

DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

r,/L -05' 

PROJECT Cover Original Landfill RFI NO. 001 
JOB NUMBER TO113090 PAGE 1 OF 1 
LOCATION RFETS RFI DATE 511 6/2005 

REPLY DATE 5/17/2005 

X LABOR 
X MATERIAL 
- NO IMPACT 
-OTHER 

I 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT BUITRESS FOOTING LOCATION ROCKYFLATS OLF 
DRAWING NO. 51788-01 1 REV.0 SPECNO. N/A 

~ 

INFORMATION REQUESTED: 

DETAIL ON DRAWING 51788-01 1 INDICATES THE BUTTRESS FOOTING WITH ONE FOOT 
DRAIN ROCK. SHOULD THIS BE TWO FOOT MINIMUM DEPTH AS INDICATED IN 
PREVIOUS DRAFT COPIES? 

POXNTIAL IMPACT 
NOTICE I X SCHEDULE 

REPLY REQUIRED BY 5/17/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 

I "" I L 1 I 

INFORMATION TO CONTRACTOR 

/ A - gJ/b/b 
23;hJ- R 

- 
.DM y DATE y 
CDPHE REPRESENTATIVE DATE 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 002 
JOB NUMBER TO1 13090 PAGE 1 , OF 1 
LOCATION RFETS RFI DATE 5/16/2005 

REPLY DATE 5/17/2005 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT BUTTRESS LOCATION ROCKY FIATS OLF 
DRAWING NO. 51788-01 1 SPEC.NO. N/A 

DEPTH OF BUTTRESS EXCAVATION MAY VARY. PLEASE PROVIDE MORE DETAIL IF DEPTH 
OF EXCAVATION IS GREATER THAN TWO FEET, WITH RESPECT TO TIE IN OF NATURAL FINE. 

REPLY REQUIRED BY 5/17/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACT0 P SIGNATURE 
e- 

DATE 

IMPACT 
NOTICE 
X SCHEDULE 
X LABOR 
X MATERIAL 

NO IMPACT 
OMER 

. 
INFORMATlON TO CONlRACTOR 
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REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill 
JOB NUMBER TO1 13090 
LOCATION RFETS 

RFI NO. 
PAGE 
RFI DATE 
REPLY DATE 

003 
1 OF 1 

5/16/2005 
511 712005 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT GEOGRID LOCATION ROCKY FLATS OLF 
DRAWING NO. 51788411 SPEC.NO. N/A 

INFORMATION REQUESTED: 

ANCHOR TRENCH FOR TENSAR BX1200 IS EM BEDDED AT EXISTING GROUND SURFACE. 
WOULD LIKE TO PROPOSE ANCHOR APPROXIMATELY ONE FOOT BELOW EXISTING 
ELEVATION TO PREVENT ULTRA VIOLET LIGHT DETERIORATION. 

REPLY REQUIRED BY 5/17/2005 POTENTIAL IMPACT 
NOTICE 

A DELAY IN THE PROGRESS OF THE PROJECT COULD Ix SCHEDULE I 
X LABOR 
X MATERIAL 

11 OTHER I NO IMPACT 

DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP 

a 

INFORMATION TO CONTRACTOR 

CDPHE REPRESENTATIVE DATE a 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 004 
JOB NUMBER TO1 13090 PAGE 1 OF 6 
LOCATION RFETS RFI DATE 5/17/2005 

REPLY DATE 5/18/2005 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT GEOGRID LOCATION ROCKY FIATS OLF ~ 

DRAWING NO. 51788-01 1 SPEC.NO. N/A 

INFORMATION REQUESTED: 

DRAWINGS SPECIFY USE OF TENSAR 6x1200 OR EQUIVALENT STRUCTURAL GEOGRID. 
WE ARE PROPOSING THE USE OF SYNTECH TECHNICAL FABRICS SF12 AS AN 
EQUIVALENT. SEE AlTACHED DATA SHEETS. 

REPLY REQUIRED BY 5/18/2005 

A DELAY IN THE PROGRESS OF M E  PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

r-n-ur- 
DATE 

POTENTIAL IMPACT 
NOTICE 
X SCHEDULE 
- LABOR 
X MATERIAL 
- NO IMPACT 
- OTHER 

INFORMATION TO CONTRACTOR 



Synteen 

REINFORCEMENT PROPERTIES ‘TEST METHOD 
SF 12 - 

ultimate SfJength MD ASTM -6637 
XMD 

li(MD 

XMD 

XMD 

lnitidModdus MD ASTM-6637 

Load @ 2% swain MD Asm-6637 

Laad @ 5% strain MD AsTM-6637 

chdfkht of Interaction ASTM 6706 
Sandy Gravel 
Sand 

www.synteen.com 

MARVVALUES 
lbsift W/m 
2388 34.9 
5268 76.8 
178,000 2598 
235,000 2524 
526 7.7 
797 11.6 
1042 15.2 
1129 16.5 

Ci= 1.0 
Ci= 1.0 I -  

Synteen Technical Fabrics, Inc. 
i h d 3 A o c h  1850 Wfmt MeoUmg Srmmt  lamas^^, SC z81po - Phons (W3) 4l643.96 Fer (803) 41 68344 



PAVEMENT STRUCTURES 
SYNTEZNWE COURSE: REINF'ORCEIkjENT SF 12 1 

f 
1 SynteeN 1 SUBGRADE IMPROVEMENTBZAXIAL GEOGRID 

SFl2 ib composedof hi& molecular weighi, high teMcity m&@cmentpo&skr yarns thut are 
waven into a stable' hhvorkplaced m&r tension The high strength potyesrer y a ~ m  me couted 
with ap+r  casting. SF G?eogri&s are inert to biological depazhtioon a& me resistant to 
natura& encounletedchemicalr, alkalis iand ad&. 

SF12 INCREASES THE SERVIclE LIFE OF PAVEMENT STRU- BY IMPROW& 

1. 
2. Allows for sher.-mtaaction to develop between the 

i 

CONzrlNEMENT OF W E  COURSE 

i 
prevents lateral spreading ofthebaseor sub-base aggregate 

awl the geogrid 
INCREXSETENSILES7XENGTB[OFA~REGATE 

Due in place sthag& a9er site damage testbag baaed on lIlcI rnelkod of 
"instdhtion." h n u g e  testing with coarse gravel (GP) arrd sandy grav el (m. 

LUadat2%Strain Jm (W ASTM 6637 + ASTM 5818 438 6.3 
MD (SW) 496 7.2 

Load at 2% strain XMD (GP) ASTM 6637 + ASTM-5818 664 i 9.7 
I(MD (SW) 752 11.0 

'Icoadat5%strain htfr) (ap) ASTM 6637 + ASTM-5818 868 12.6 
MD (SW) 983 14.3 

Load ai 5 % Strain XMD (GP) ASTM 6637 + ASTM-58 18 940 13.7 
XMD (SW) lo65 15.5 

CoeEcient of Pullout ASTM 6706 
Interactian Sandy Gravel Ci= 1.0 

Sand Ci= 1.0 
Aperture size Measured MD 1.0in. 

XD I - O h  
A 

... .. 



COMPARISON OF'SF 12, 
BX 1200,8asXg~~d'fS and Fomit 30 

SyTlbenTeehnitPl Fawes 

The design engfneera for base coume mlnforcement and stablllzatlon have used a 2% sffain value for 
the bench ma* of add pFoducls. The FHWA and GRI both have done mearch en geogricfs for soil 
rebrfonemem appllcrrtions such aa dopes, embankmmts and reQInlng wall applicatlona It L widely 
auxptal thardsslgn atre- of geogrlds for these appkathm must irtclude reduction 
factors b r  h g  derm map, duraMlity end INSTALLATION MMAGE Ifdesign engineers v98 safety 
factma b6 echleve Design Strengths, then tt would 8eem Jogfcal that the true 2% value needs to hiwe a 
rsafecy -for Installath damage. 

.. 

i 



I ' Synteen 

, SoilCBR 
Greatertban3 
1-3  
0.5 - 1 

Less than 0.5 

INSTALLATION GUIDELINES 

Method of Joining 
300 mm (12 in)overlap 
600 mm (24 &)overlap - ~ & .  
900 mm (36 in) overlap or w/ mechanical 

ties 6-4-as 
1000 nun (40 in) w/ Mechanical Ties or Bodkin 

&e- L I I  s& *d- 

SF Base Reinforcement GEOGRZDS 

Material Identification: 

Each roll of SF Series geogrid will be wrapped with a plastic shrink-wrap. Each roll of 
material will have a label on the wrap tha will show product code (SF 11 or SF 12) 
This label will have Roll Number, size and date of production. 

Material Handling. 

It is suggested that if a project requires several types of grid, the contractor color& the 
grid styles to avoid the wrong grid being placed. The contractor should avoid obvious 
conditions that will damage the integrity of the geogrid. Do not drive equipment directly 
on the grid; do not use the grid as a staging m t  for tools or other materials. The geogrid 
should be considered smctual material and care needs to be used to avoid any damage 
to the grid. 

Geogrid Placement: 

The area that the geogrid is placed should be cleared of any objects that will create a void 
condition, The gmgids needs to be in dim9 contact with the soil. It is su~ested that 
the gmgrid be placed in accordance with the contract drawiugs, It is critical that the 
correct geogrid be placed at the elevations shown on the contract documents. Some 
tension on the gmgrid is required prior to the placement of the fill materid. The -grid 
should be smooth and fi.ee of wrinkles. Any method of d o n  is acceptable. DO NOT 
DAMAGE THE OEWFUD WlTH WOOD STAKES OR OTHER TYPE OF 
MECHANlCAL FASTENERS. If  staples or stakes are used, they need to he placed 
through the openings of the geogrid. Tension should be maintained until soil cover is 
CQ- 

The geogrid shall be laid smooth without wrinkles or folds on the prepared subgrade in 
tbe direction of construction mflic. Adjacent geogrid roUs shall be overlapped, or joined 
as required in the plans. Overlaps shall be in the direction as shown on the plans. See 
table below for suggested overlap requirements for adjacent rolls and at end ofrolls. 

. '* 

Synteen Technicat Fabrics, Inc. 
IW msrt Mwflng Weat Ltmtaf, SC 29710 Pholr (eos) 41WlSSe Fnx (wa) 41WJW 



I 

maCement of fill material: 

Control of the fill placemeat should be performed using the standard method utilized in 
the contmcr as defined in the proieCt spec%catbns was directed by the engineer. Care 

should be taken to prevent wrinkles d o r  moveraent of the -grid during fills 
ptacemefft and spresdiag. Whempractical,fN is to be placed in the directioainwhicb the 
EM" was laid out, to aid tensioning. RWm-tmd ' equipmear is &wed to pass 

Track equipment shauld not be allowed onto uucovemxi re&- To avoid 
dwnaghg the M-t, a minimum of six inches of fill on top of the reidorcement 
shall be placed before ttmkd equipment can be opefated. 

over €Him ms-t at slow speeds, (less h 10 mph) and witbour sudden brakhg. 

TeosiOa should be maintained in the geogM until at least 70 pu-cenr of the grid is 
coveaed with fill. Pmpertensioniag is required to minimize W i g  movement for 
&d soil structms. The geogrid should aot be spliced. 

Y 
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Tensar. 

~~~~ 
~ ~ 

Temar Eadh Technologies. Inc. msewes the right to change its produd specificafions af any time. It is the responsibility of the specifier and purchaser 
to ensure that product specifications used for design and procurement purposes are current and consistent with fhe products used in each instance. 
Please contad Tensar Earth Tednologies. lnc. at 800a367271 for assistance 

Tensar Earth Technologies. Inc. 
5883 Glenridge Drive, Suite 200 

Atlanta. Georgia 303285363 
Phone: (800) 836-7271 

www.tenrnrcorp.com 

Product Specification - Biaxial Geogrid BX1200 0 

Product Type: 
Polymer: Polypropylene -. 
Load Transfer Mechanism: 
Primary Applications: 

Integrally Formed Biaxial Geogdd 

Positive Mechanical Interlock 
Spectra System (Base Reinforcement., Subgrade Improvement) 

-. 

.~ - Product Properties 
Index Properties Units MD Values' XMD Values' 

Aperture Dimensions' mm (in) 25 (1 .O) 33 (1.3) 
1.27 (0.05) 1.27 (0.05) mm (in) Minimum Rib Thickness' 

9 Tensile Strength @ 2% Strain3 kN/m (IbM) 6.0.(410) 9.0 (620) 
= Tensile Strength @ 5% Strain3 kNlm (Iblft) 11.8'(810) 19.6 (1,340) . 

19.2 (1,310) 28.8 (1.970) kNlm (Iblft) . .  - Ultimate Tensile Strength3 
Structural Integrity 

Junction Efficiency4 % 93 - Flexural Stiffness' m w m  750.000 
Aperture Stability' k g d d e g  6.5 

Durability 
Resistance to Installation Damage7 %SC I %SW I %GP . 95 193 I 9 0  
Resistance to Long Term Degradation' % 100 - Resistance to UV Degradationg % 100 

0 Dimensions and Delivety 
The biaxial geogrid shall be delivered to the jobsite in roll form with each roll individually identified and nominally measuring 3.0 meters 
(9.8 feet) or 4.0 meters (13.1 feet) in hdth and 50.0 meters (164 feet) in le,ngth. A typical truckload quantity is 160 to 210 rolls. 

1. Unless indicated otherwise. values shown are minimum average roll values (MARV) determined in accordance with ASTM 04759. 
Notes 

The column labeled MD Values represents results from testing the produd in the Machine Direction. The column labeled XMD Values 
represents results from testing the product in the Cross-Machine (Transverse) Direction. 

2. Nominal dimensions. 
3. True resistance to elongation when initially subjected to a load determined in accordance with ASTM 06637 without deforming test 

materials under load before measuring such resistance or employing "secant" or "offset" tangent methods of measurement so as to 
overstate tensile properties. 

4. Load transfer capability determined in accordance with GRI-GG2-87 and expressed as a percentage of ultimate tensile strength. 
5. Resistance to bending force determined in accordance with ASTM D5732-95, using specimens of width two ribs wide, with transverse 

ribs cut flush with exterior edges of longitudinal ribs (as a 'ladder"), and of length sufficiently long to enable measurement of the 
overhang dimension. . The overall Flexural Stiffness is calculated as the square root of the product of MD and XMD Flexural Stiffness 
values. 

6. Resistance to in-plane rotational movement measured by applying a 20 kg-cm moment to the central junction of a 9 inch x 9 inch 
specimen restrained at its perimeter in accordance with U.S. Army Corps of Engineers Methodology for measurement of Torsional 
Rigidity. 

7. Resistance to loss of load capacity or structural integrity when subjected to mechanical installation stress in clayey sand (SC). well 
graded sand (SW). and crushed stone dassified as poorly graded gravel (GP). The geogrid shall be sampled in accordance with 
ASTM D5818 and load capacity shall be determined in accordance with ASTM D6637. 

8. Resistance to loss of load capacity or structural integrity when subjected to chemically aggressive environments in accordance with 

, 

EPA 9090 immersion testing. 
9. Resistance to loss of load capacity or structural integrity when subjected to 500 hours of ultraviolet light and aggressive weathering in 

&ordance with ASTM D4355. 

Thii product specification supersedes all prior specifications for the product 
desmibed above and is not applicable to any produds shipped prior to March 1,2005 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 0 0 5 -  

LOCATION RFETS RFI DATE r--& f -  0 5- 

REPLY DATE <- >r r( 

JOB NUMBER TO1 13090 PAGE OF 

TO K+PY 7%-l/rqJ COMPANY GQew-TbCc/  
SU B JECT gcr rra e* LOCATION %ccc/ 4===ap- -od= 
DRAWING NO. d/& SPFC NO 

INFORAMTION REQUESTED: 

e 9- REPLY REQUIRED BY J - e ~~~-~~ 
I 1- SCHEDULE A DELAY IN THE PROGRESS OF THE PROJECT COULD 

% LABOR 
MATERIAL 
NO IMPACT 
OTHER 

DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

SIGNATURE 

INFORMATION TO CONTRACTOR 

CDPHE REPRESENTATIVE DATE a 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 6 
JOB NUMBER TO1 13090 PAGE / OF / 
LOCATION RFETS RFI DATE r-2 c/ -os+ 

REPLYDATE r - LSI-OF 

TO y7-w T # p s d d  COMPANY € -  7c#f 

DRAWING NO. s/f f9 eo// SPEC. NO. &/A 
6wlrrrrr /&Gar c 0 L F  SUBJECT L-L. LOCATION 

INFORAMTION REQUESTED: 

c-2 jya,j--POTENTIAL IMPACT 
NOTICE 

REPLY REQUIRED BY 

SCHEDULE 

MATERIAL 
DEVELOP IF REPLY IS NOT RECEIVED BY 

3 NO IMPACT 





REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 003 
JOB NUMBER TO1 13090 PAGE I OF 7 
LOCATION RFETS RFI DATE c- L7 - 0 $+ 

REPLY DATE c- 3 1 .  LlF 

REPLY REQUIRED BY G 3  1 -0 r--- 
SCHEDULE 

3 MATERIAL 
NO IMPACT 
OTHER 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

r-27 -07 
CONTRACTOR SIGNATURE DATE 

INFORMATION TO CONTRACTOR 

- -  
CDPHE REPRESENTATIVE 

!* 

DATE 

. .  



Y C  L 

DESCRIPTION: 

lay45 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM ~ 4 2 1 ,  ~ 4 2 2 .  ~ 4 3 1 8  

PROJECT NAME: 
SAMPLE ID: CERB-I Dcpth (li): 
TYPE: Pail 

Kaiser HilllRockg Flats Field & Lab 

Reddish yellow clayey sand with gravel I 

I00 
tr 

a 

2' 1- ,v4- 

tiii 

90 

80 

% 70 

p 6 0  
a 

50 
S 

i 

g 

40 

30 

20 

IO 

0 
0.01 I00 I IO n. I 0.001 

Particle size in millimeters 

COrrW Finc C a m  hidurn Flnc I Sdl 0, Cby 

C0881.ES GRAVEL I SAND FINES I 
Particle S i x  Panicle Size 

(mml *.i Passing Classiticaiion Percentage 

IZO' I 304.8 I 100.0 
6.0" I 154.2 I 100.0 Cobbles 

PLASTICITY C H A R T  

34.5 

#&m) I 0.075 I 28. I Fine Sand 18.61 

I LlQUlD.LlylT (LL) . .  . _.. .. 

4, T- f: 28.1 I 3 ATTERBERG LIMITS 
hi. U PL PI SpC(asw-41 

- I 38 I 17 I 21 I 2.70 

0.0 I3 13.2 

USCS: sc I I 

6. . 
 REVIEW^ M R  

Golder Associates Inc. 



REQUEST FOR INFORMATION 

k-7--0= 
DATE 

PROJECT Cover Original Landfill RFI NO. 
JOB NUMBER TO1 13090 PAGE OF / 

LOCATION RFETS RFI DATE 6 - 7 - o c  
REPLY DATE & - s-or 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 
_~S.LABOR 
- MATERIAL 
- NO IMPACT 

OTHER - 

TO C(c0rr 73 w'cc c COMPANY 5- ~ C C - A  

SUBJECT * s n w r  &cw 7;c -4 LOCATION / P o c r c /  F ; - t p S  - 0 0  

DRAWINGNO. / 7BF - 0 0 ~  SPEC. NO. 44 

REPLY REQUIRED BY 6-S -o< 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

IGNATURE 

INFORMATION TO CONTRACTOR 

. -- . . ... . 
. .. 

. . . ... 



. . .  

1 748068.1 2081 885.7 
2 748109.5 2081997.8 
3 748086.6 2082091.1 
4 748056.3 2082101.8 
5 748076.8 2082308.8 
6 748081.4 2082412.2 
7 748088.1 2082526.0 
8 748095.9 2082653.8 

6035.1 limit of cover 
6034.0 limit of cover 
6032.0 limit of cover 
6030.0 limit of cover 
6028.0 limit of cover 
6026.0 limit of cover 
6024.0 limit of cover 
6022.0 limit of cover 

L:\group\CAD\ROCKY~FLATS\OLF~2005\CntrlPts\TopofRgOO6\new loc points.csv 

I ~ . . .. ..... .. . .L . .- , . .- .- . . 



. 
REQUEST FOR INFORMATION 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

L -/I -or' 

L - / ~ - c J T  
DATE 

a 

RFI NO. 60 7 PROJECT Cover Original Landfill 

JOB NUMBER TO1 13090 PAGE f OF 1 

LOCATION RFETS RFI DATE 6 4 / ~  - 
a 

REPLY DATE L -/6-0< 

POTENTIAL IMPACT 
NOTICE 
X SCHEDULE 
)c LABOR 
X MATERIAL 
- NO IMPACT 

OTHER 

- 
- 
- 
- 

E m  Tecrz  TO RWP, L M P  $63 COMPANY 
SUBJECT 

DRAWINGNO. </7m -003 SPEC. NO. 
8-z~- z4ceSC6Pr-  LOCATION Rocew 6- OLC 

4 4  

INFORAMTION REQUESTED: 

INFORMATION TO CONTRACTOR 

REQUESTED INFORMATION 



I OESCRIPT ION MATER I AL OUAN . 

1. 



0 



I 

I 
I 



N0TE:IN AREAS OuTsIoE OF THE WASTE -FOOTPRWT" COVER SOL UAY E€ 
LESS THAN 2'Wl TRANslTION AREAS) OR NO COWR SOU. 

DIVERSION BERM (SECTION) 
NTS 

Y1 

1 
Yl 

REcfzmE 1 VARIES 1 I 
SECIKm 

WOE: NAG P550 OR EOUIVALENT EROSION MAT ON CHANNEL BoIToIl 
AN0 ALL SIDESLOPES. INSTALL ACCOROINC TO W A C T U R E R ' S  
RECCWNDAT IONS. 

PERMANENTIGRASS UNED CHANNEL DETAlL (SECTION) f 2 
NTS ' 

ANGLE POINT 
SEE ORAWING 009 (PLAN VIEW) 

DIVERSION BERM AT RIDGE UNE (PIAN VIEW) 
NTS 

L 

K L W  PER SPEC 02221. 

ORAFT COPY 

GEOTEXTLE WRIP mcp WITH m W P m T  

apo8(c SUE (AOS) <0.2mm 
SUBLPT TO OA TOR NQROVU.. 

DOWNSLOPE CHANNEL TRANSITION FROM DIVERSION BERM TO CHANNEL (PLAN VIEW) 
NTS NTS 

w 

a g \ s o d \ m a r J b b \ d c s m ~ ~ u 2 A l P l  wn/os 



. .,. . .- .. "! .: 
. .  

PROJECT Cover Orlglnal LandfilC ECR NO. 13 
JOB NUMBER TO113090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 9/7/2005 

REPLY DATE 9I7M005 

TO Randy Jhompson COMPANY Earth-Tech 
SUBJECT Seep # 7 LOCATION Rocky Flats OLF 
DRAWING NO. 51788-008 SPEC. NO. 

a- 

' CHANGE REQUESTED 

Based on the CDPHE request to remediate seep # 7due to the potential instability of berm 3 and berm 7, 
KH proposes to install a subsurface drain into the buttress drain rock similar to ECR #12. 
Drain rock will be wrapped in non woven geotextile and placed to drain the seep into the buttress drain 

REPLY REQUIRED BY 9/7/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD IX SCHEDULE I 

u INFORMATION TO CONTRACTOR 

RESPONSETOCHANGEREQUEST 
Based on the CDPHE and EPA directive to construct an underdrain feature to remediate Seep #7 
(between berm 3 and berm 7), Earth Tech proposes a deslgn similar to the drain constructed for Seep 
#3 documented in ECR-012. A T-shaped trench partially filled with drain rock wrapped in geotexlile will 
capture the water from the seep and drain it into the buttress drain rock. A plan view of the T-trench 
drain is presented in the attached drawing. A cross-section detail of the trench is presented in Detail 5 
on Drawing 12A (Issue 2). The only differences between this drain for Seep #7 and the drain for Seep 
#3 are the location and the drain material. A one-foot deep liA of washed 1.5"(-) drain rock will be used 
for Seep #7. Drain rock will handle the flow requirements without overly straining the geotextile. 

During construction, conduct an as-built survey of A) the extent of the wet spot prior to trench 
excavation, B) the trench end points and intersections, C) the bottom-of-trench elevations every 10, 
and 0) the top-of-drain-rock elevations every 10. 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 010 

LOCATION RFETS RFI DATE 7 - L - 0 5  
REPLY DATE 7 - 7  -05 

JOB NUMBER TO1 13090 PAGE ( OF / 

POTENTIAL IMPACT 
NOTICE 

REPLY REQUIRED BY 7-7-05 
A DELAY IN THE PROGRESS OF THE PROJECT COULD I- x SCHEDULE 

X LABOR 
1 MATERIAL 

NO IMPACT 
OTHER 

DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

7& -6/ 
'CONTRACTOR REP SIG E DATE 

INFORMATION TO CONTRACTOR 

I 

q 7 ! 0 %  

* ;'./.. 
CDPHE REPRESENTATIVE DATE 



Rocky Fiats Original Landfill 7/12/05 
Modified SwelVFinal Grade Elevations 

Number Northing Easting 
7100 
7101 
7102 
7103 
7104 
7105 
7106 
7107 
7108 
71 09 
71 10 
7111 
71 12 
71 13 
71 14 
7115 
71 16 
7117 
7118 
7119 
7120 
7121 
7122 

0 5:;: 
7125 

748017.9 
747991.7 
747950.8 
747944.5 
747942.7 
747895.7 
747893.6 

747858 
747844.5 
747807.7 
747795.5 
747757.3 

747707 
747697.4 
747634.3 

747586 
7476 1 0.2 
747656.7 
747627.8 
747648.3 

747587 
747591.3 
747605.7 
747621.2 
747746.4 
748007.9 

2081 672.1 
2081 723.2 

2081601 
2081 639.8 
2081713.7 

208 1612 
2081704.2 
2081606.1 
2081694.7 
2081 598.1 
2081685.2 
2081590.2 
2081 582.3 
2081666.2 
208151 3.9 
2081320.2 
208141 7.1 
2081 574.4 
2081593.2 
2081 656.7 
2081644.9 
2081738.2 
2081 826.8 

2081 91 9 
2081675.7 
2081 595.4 

Elevation 
6036 
6038 
6022 
6022 
6030 
6012 
6022 
6006 
6014 
5998 
6006 
5990 
5982 
5990 
5974 
5978 
5976 
5974 
5972 
5982 
5972 
5968 
5966 
5964 
5998 
6032 



f I 



BEQUEST FOR INFORMATION 

REPLY REQUIRED BY 7 / 2 1  -05- 

PROJECT Cover Original Landfill RFI NO. 0 / /  
JOB NUMBER TO1 13090 PAGE / OF / 
LOCATION RFETS RFI DATE 7-20-0r 

7 -21 40 5- REPLY DATE 

POTENTIAL IMPACT 
NOTICE 

TO 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

SCHEDULE 
LABOR 

-i 

CONTRACTOR IGNATURE 

PAC I - -  
n A T F  ~-OTHER 
I..._ I 

INFORMATION TO CONTRACTOR 

REQUESTED INFORMATION : 



PROJECT 
JOB NUMBER 
LOCATION 

REPLY REQUIRED BY 7 - S I  - O S  

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

7 -24-  by 
ONTRACTOR REP SIG DATE 

REQUEST FOR INFORMATION 

POTENTIAL IMPACT 
NOTICE 
- )< SCHEDULE 
- LABOR 
- MATERIAL 
- NO IMPACT 
- OTHER 

Cover Original Landfill 
TO1 13090 
RFETS 

RFI NO. 
PAGE 
RFI DATE 
REPLY DATE 

TO /2mnv 7% rpCbd COMPANY 
SUBJECT 3 0-j LOCATION 7 G&% HDLf 
DRAWING NO. f/7 P? -.A9 9 SPEC. NO. /%a- 

INFORMATION TO CONTRACTOR 



REQUEST FOR INFORMATION 

c 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

7-  2.G -0'5 

T - L S ' - O T  
DATE 

9 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
X LABOR 2 MATERIAL 
- NO IMPACT 
- OTHER 

PROJECT Cover Original Landfill RFI NO. 6/3 
JOB NUMBER TO1 13090 PAGE Of- / 

7 - 2 G  - 05 LOCATION RFETS RFI DATE 7-21"- 0 9  

REPLY DATE 

TO 2&br 7-w COMPANY FAlrsrr/ - 7-E-U 
SUBJECT ,Z&MS 4c-s LOCATION &, Kkfl  
DRAWING NO. TI7179 - o w P  SPEC. NO. d/j+ 

INFORMATION TO CONTRACTOR 

&!/A 
CDPHE REPRESENTATIVE DATE 



REQUEST FOR INFORMATION 

REPLY REQUIRED BY 7-M-F- 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

74&-&5- 
DATE 

PROJECT Cover Original Landfill RFI NO. D / r  
JOB NUMBER TO1 13090 PAGE OF 

LOCATION RFETS RFI DATE 7-28- O S- 

REPLY DATE 7-&-6 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 

MATERIAL 
2 LABOR 

- NO IMPACT 
- OTHER 

INFORMATION TO CONTRACTOR 

UESTED INFO 

CDPHE REPRESENTATIVE DATE 



July 28, 2005 

Hello Jeremy, 

Thank you for your interest in North American Green. It is my understanding that, because of the rocky soil az 
Rocky Flats, there has been some difficulty installing North Ameirican Green’s Cl25BN using the standard TI“ 
shaped wire staples. It is understandable that these staples may bend when driven into very hard or rocky soil, 
which is one reason there are other Fasteaers available for holding erosion control blankets to the soil surface. 

Far instance, North American Green offers a biodegradable plastic stake, called the “BioSTAKE”, that is 
available in 4 inch and 6 inch lengths. The BioSTAKE k~tures a single-leg “T” shape that allows it to driven 
into rocky mils witb greater suco8ss. Despite being plastic, BioSTAKEs are very rigid and will dmade i;i 2-3 
years. Ale0 offered by North American Green are single-leg, hardwood stakes called “EcoSTAKEs” avd lable 
in 6 inch and 12 inch lengths. 

It is incidental which fastener is wed to w e  Cl25BN to the soil rsurface as lory as it is securely fastentd. X 
would recommend obtaining samples of both the EmSTAKE and BioSTAKE h m  Nilex Corp in Centennial, 
CO, try them botb on the job site and use whichever fiistener performs best with the given soil conditions 

Please do not hesitate to contact me at 800-772-2040 is if you have any questions. 

Todd Croke 
Assistant Manager of Technical Services 

’ Notth American Greeu, Inc. 

14649 Highway 41 North Evansville. Indians 47725 912-867-6632 
800-772-2040 -FAX 812-867-0247 - w . n a g r e a n . c o m  l a  



REQUEST FOR INFORMATION 

REPLY REQUIRED BY ’ 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

ti-.3ar 
DATE 

0 

0 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 
ZLABOR 
A MATERIAL 

- OTHER 
NO IMPACT - 

PROJECT Cover Original Landfill RFI NO. /6 

LOCATION RFETS RFI DATE 8-3-bT 
REPLY DATE 9- 9-6C 

JOB NUMBER TO1 13090 PAGE OF -2- 

INFORMATION TO CONTRACTOR 

CDPHE REPRESENTATIVE DATE 



I. PREPARE SOIL BEFORE IWTWG ROW EROSION c o w  PRODUCTS (RECP's). INUUDINC ANY NECESYWY WPUCATION OF UUE. mnuzm AND SEED. 
NOTE: WHEN USING CELL-0-SEED 00 NOT SEED PREPARED ARREA, CEU-0-SEED MUST BE MSTKLELI Wmr PAPER SlDE DOWN. 

EXTENDED BEYDND THE UP-SLOPE PORTON OF THE TRENCH. ANCHOR THE RECP'P WITH A ROW OF STAREI;/STAKES ApPROXluAlELY 12' (SO CM\ APART IN THE 
EOTloM OF THE TRENCH. 
RECP'e BACK O W ?  SEOD AND CWPAcToD SOIL 
ACROSS THE WIDTH OF THE RECP's. 

2. BEGIN AT THE TOP OF THE CHANNEL BY ANCHORING M E  RECP'r IN A 6' (15 CM) DEEP X 6' (15 CM) W E  TRENCH WITH APPROXIIIATELY 12' 30 CU) OF RECP's 

BACKFILL AND COUAPCT WE TRENCH AFTER STARING. APPLY SEED TD COMPACTED SOIL AND FOLD REMAINING 12" (SO CU) PORTION OF 
SECURE RECP's OMR COMPACTED SOL WiW A ROW OF STApLEs/sTAKES SPACED APF'ROXIHATELY 12' (SO CU) 

3. ROLL C p m R  RECPs IN MREGXN OF WATER FUM IN Wrrrou OF W N E L  RECP's W l U  UNROLL WITH APPROPRUTE SIDE AGAINST THE SOIL SURF= AU 
RECP'~ MUST BE SECURELY FASTENED TO son SURFACE BY PLACING STAPLES STAKES IN APPROPWATE LocATloNs AS SHOWN M THE STW P A ~ N  GUIDE. 
WHEN USlNG THE DOT Smar". SlAPLES/STMES Sxouu) BE PIACED THRDdH EACH OF THE COLORED DOTS CORRESPONDING TO ME APPROPRlATE STAPLE PATTERN. 

CONSECUTNF: RECP'S END (MR END ( M I N U E  mU) WITH A 4' - 6' (10 CU -15 CM) OMRLAP. USE A OOUBLE RCW OF STAPLES STAGGERED 4' (10 CM) 
WD 4' (10 CU) ON CMR TO SECURE RECP'o. 

LL LENGTH EDCE OF RECP's AT TOP OF SIDE SLOFTS MUST BE ANCHORED Wmc A ROW OF STAPLES/STMES APPROXIMATELY 12' (30 a) APART IN A 6' (15 CM) 
EEP X 6' (15 CU) M E  TRENCH. BACKFILL AND COYPACT THE TRENCH NTER STAPLING. 

ADJACPFT RECP'S MUST BE OVERUPPED APPROXIMATELY 2' - 5' (5 cbl -12.5 CH) (DEPENDING ON RECP's TYPE) AND STARED. 

STAGGERED 4' (10 CM) APART AND 4' (10 CU) ON ENTER OVER ENTtRE WIDTH OF ME CHANNEL 

WlDE TRENCH. EACKFIU AND COHPncT THE TRENCH AFlER STAPLING. 

7. IN HIGH FLOW aiwa AppucATIoNs. A STAPLE CHECK SU)T 1s RECUYUENDED AT so TO 10 FOOT (a M - 12 u) INTERVALS USE A DOUBLE ROW OF STAPLES 

8. THE 7ERMlNAL END OF THE RECP's MUST BE ANCHORED Wrm A ROW Of STWLB/STIAKES AppROXlLuTELY 12' (30 CU) APART IN A 6' (15 CM) DEEP X 6' (15 CM) ' 

NOTE: 
IN LOOSE SOIL CONMONS. THE USE OF STAPLE OR STAKE LD'CTHS GREATER THAN 6' (15 CH) MAY BE NECESSARY TO PROPERLY ANCHOR THE RECP's. 

NOTE: 
mmw POINTS * HORQMAL STAPLE SPAUNC SHOUU) BE ALTERED 

A OVERUPS AND ?EMS 

C. CHANNEL EOllOY/SroE 

IF NECESW4Y TO ALLOW STCSLES TO SECURE M E  
CRITICAL WINE ALONG M E  CHANNEL SURFXE. 

BE NECESSARY TO PROPEUY ANCHOR L E  RE&P's. 

a PROJECTED WER LINE 
IN IDOSE SOIL CONDITIONS. THE M OF STAPLE 

SLOPE ERllcEs OR STAKE LENGTHS GREATER THAN 6' 15 cm MAY 

REV. 01/05 



PROJECT 
JOB NUMBER 
LOCAT ION 

REPLY REQUIRED BY 8/19/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

E/z%& 
DATE 

e 

REQUEST FOR INFORMATION 

POTENTIAL IMPACT 
NOTICE 

X LABOR 
X MATERIAL 
- NO IMPACT 
X OTHER 

SCHEDULE - 

Cover Original Landfill 
TO1 13090 
RFETS 

&%NO. 17 

1 OF 1 
811 812005 

- 

811 912005 

TO Randy Thompson COMPANY Earth-Tech 
Erosion control on 3:l buttress 

SUBJECT slope LOCATION Rocky Flats OLF 
DRAWING NO. 51788-011 SPEC. NO. 02900 - Seeding 

CHANGE REQUESTED 

C125 erosion mat will be placed on the 3:l slope of the buttress above the C350 erosion mat. 
The steep slope may create safety issues with the crimping equipment. 
The C125 will be placed according to manufactures instruction. 

INFORMATION TO CONTRACTOR 

RESPONSETOCHANGEREQUEST 

This is consistent with the original design and is approved. 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill 
JOB NUMBER TO113090 
LOCATION RFETS 

RFI NO. 16 
PAGE 
RFI DATE 
REPLY DATE 

I OF 
B- 1%-LK 

TO 2 w n y  /&,is CM COMPANY g.4em me/ 
- 

SUBJECT J-GCw c;kcv LOCATION &-WF&A737 - &Crc 
DRAWING NO. 006 SPEC. NO. 

INFORAMTION REQUESTED: 

REPLY REQUIRED BY P-ZL 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

SCHEDULE 
LABOR 

NO IMPACT 
OTHER 

8- 2 z -35’ 
DATE 

INFORMATION TO CONTRACTOR 

v- 

CDPHE REPRESENTATIVE DATE 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. n 
JOB NUMBER TO1 13090 PAGE OF 
LOCATION RFETS RFI DATE f - 3 0 - O r  

REPLY DATE f- 3 / -or  

TO Th/n&fd COMPANY E M  - TiecH 

DRAWING NO. &/A SPEC. NO. z t z )  
SUBJECT cQrk/-%d /MAT LOCATION 6 - g  

/ 

I 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 

MATERIAL 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

F3-31- D c 

NO IMPACT E-30-0Y 
DATE EP SIGNATURE 



From: 

;:nt: 
Subject: 

Thornburg, Amy 
Thursday, September 01,2005 11 :43 AM 
Keating, Michael 
RE: Repair burnt erosion mat 

The recent prescribed bums on the OLF must have been beneficial. There 
is a lot of native grass that has started growing in the two weeks since 
I have walked around out there. It looks like a really good initial 
response. 

Amy Thornburg 
Refuge Operations Specialist 

am y-thomburg@fws.gov 
am y.thomburg@rf.doe.gov 

(303) 966-5777 

----Original Message----- 
From: Keating, Michael 
Sent: Tuesday, August 30,2005 4:38 PM 
To: Thornburg, Amy; Birk, Bob; Spreng, Carl 
Cc: McQueary, Steven; Randy.Thompson@earthtech.com 
Subject: Repair burnt erosion mat 

All, 
Currently there is no Cl25BN available to repair berm #5 that was 
destroyed in the fire last Friday. I have ordered C125 as a replacement 
and it 6s currently being installed. I have initiated an ECR to document 

0 thechange- - 
Mike Keating, P.E. 
RFETS Project Manager 
Michael.Keating@RFETS.gov 
Cek303.994.0691 

1 



Page 1 of2 

Ryan Woodruff 

From: Mike.Keating@CH2M.com 

Sent: 
TO: 

Subject: MI: OLF 

Monday, November 21,2005 2:35 PM 
Rahe, John - MFG; Ryan Woodruff 

, cc: Carl.Spreng@state.co.us; kimmel.larry@epa.gov 

From: Thomburg, Amy [mailto:Amy.Thomburg@rf.doe.gov] 
Sent: Monday, November 14,2005 11:28 AM 
To: Keating, Mike/DEN 
Cc: Carl Spreng; Moritz.Vera@epamail.epa.gov; Mark-Sattelberg@fws.gov- 
Subject: RE: OLF 

Mike, 

The C125 erosion mat should be fine, especially considering the small area that the replacement mat covers, and 
the disruption that would result to the vegetation that has began to establish there if the C125 was removed. 

Amy Thornburg 
Refuge Operations Specialist 

amy-thornburg@fws.gov 
amy .thornburg@f.doe.gov 

(303) 966-5777 

-----Original Message----- 
From: Mike.Keating@CHZM.com [mailto:Mike.Keating@CH2M.com] 
Sent: Sunday, November 13,2005 11:07 AM 
To: amy-thornburg@fws.gov; Thomburg, Amy 
Cc: Shelton, Dave; Walstrom, Jan 
Subject: OLF 

Amy, 
I am trying to address comments from DOHCDPHE on the OLF Construction Certification Report. The 
RFI #19 was a request to replace the erosion mat C125ND that burned with C125 since there was no 
C125 ND available at the time. The engineer's response was that it met all engineering requirements " as 
long as it is acceptable to US Fish and Wldlife". You responded with and e-mail dated Sept.1, 2005 
11 :43AM, but did not specifically state weather the C125 was acceptable. 
EPNCDPHE comments indicate that they want a statement that the C125 is acceptable. 
Call me if you have any questions. 

How are things? 

Mike Keating, P.E. 
SW Region Project Deliveiy Manager 
CH2M HILL Constructors Inc 
Phone:720.286.0275 
Cell: 303.748.0328 
E-Mail: mkeating@ch2rn.com 

1 1 /2 1 /2005 
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, 05/17/2005 16:30 FAX 

ENGINEERING CHP =#+v 
PROJECT Cover Origlnal Landfill 

LOCATION RFETS ECR DATE 511 712005 
REPLY DATE 5/18/2005 

JOB NUMBER TO113090 PAW= I CI, - -  

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Regrade Fill LOCATION Rocky Flats OLF 
DRAWING NO. N/A SPEC. NO. 02221-0983 Earthwork 

CHANGE REQUESTED 

Propose to use Pit Fines for regrade material. This will be used for site regrading only. 
See attached testing data on material suggested for use and specificafmns for material. 
Test Pad will be constructed as per specification 01 110-0973 paragraph 1 .O l  ,3 for review. 

I POTENTIAL IMPACT I NOTICE 
REPLY REQUiRED BY 5/18/2005 

SCHEDULE 

MATERIAL 
NO IMPACT 
OTHER 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP SIGNATURE DATE 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST r- 
Based on the initial gradatioii testing (Particle Size and Atterberg limits) and compactidn curve testing (Proctor) the Pioneer Quarry Pit Fines material appears 
suitable for regrade material use. However. since this represents a new material source, the stockpile that is available and proposed for e musf be 
characterized in accordance with Specification Section 02200. Following EPA guidance referenced i n  Specification 02200 this reqtlires one sampk for each 
6,500yd' of material used. If the only intended use is for regrade material, the previously run tests (those included in Specification 02200) of darticle size 

- ..-._ e -. _-_._ / - ---_ -- - *...-.--- 
$42 2);Ktterberg l h A s L D 4 a ~ d  camp--) are appropriaic. -_ ___._ .-- - - -  - 

05/17/2005 TUE 15:25 [TX/RX NO 67991 m o o 1  
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LOCATION RFETS ' ECR DATE 5/17/2005 
REPLY DATE 5/18/2005 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Regrade Fill LOCATION Rocky Flats OLF 
DRAWING NO. NIA SPEC. NO. 0222;1-0983 Earthwork 

CHANGE REQUESTED 

' Propose to use Pit Fines for regrade material. This will be used for site regrading only. 
See attached testing data on material suggested for use and specifications for material. 
Test Pad will be constructed as per specification 01 11 0-0973 paragraph 1.01, 3 for review. 

POTENTIAL IMPACT 
NOTICE 

REPLY REQUIRED BY 511 8/2005 

A DELAY IN ' 

INFORMATION TO CONTRACTOR 
I 

RESPONSE TO CHANGE REQUEST r"' 
Based on the initial gradation testing (Particle Size and Atterberg limits) and compactim curve testing (Proctor) the Pioneer Quarry Pit I:ines material appears 

suitable for regrade material use. However, since this represenls ii new tnatcrial source, the stockpile that is available and proposed for !n.usf be 
characterized in  accordance with Specification Section 02200. Following EPA guidance referenced in Specification 02200 this requires one sanipk for each 
G,500yd3 of inaterial used. If the only intended use is for regrade material, the previously run  tests (those included in specification 02200) of particle size 

, 

(d422):Atterberg - , ... , , . <e ... limits ----. ( D 4 m n d  -_ c o m p - m w )  are - . _ .  _ - -  --_____ - - .- .+< .. /- 

7'  . .  . .  



ay-05 053-2203-000 

PARTICLE SIZE DISTFUBUTION & ATTERBERC LIMITS 
ASThl D421, D422. D4318 

PROJECTNAME: 
SAMPLE I D  PSE-1 Depth(ft): - 
T Y P E  Pall 

Kaiser HUURodcy Flats Field & Lab 

- .- - .. . ___- 
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REVIEW 

Golder Associates Inc. 

05/17/2005 TUE 15:25 [TX/RX NO 67991 a 0 0 2  
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. - .- .. .. 

I 

MOISTURE / DRY DENSITY CURVE 

~ . . . .. 
I ,  

MAXIMUM DRY DENSITY @cf) 1 19.0 I 
OPTIMUM MOISTURE (%) 13.2 INO CORRECTION REQUIRE[) , .  I 

SAMPLE 
SAMPLE TYP 

SAMPLE DEPT 

DESCRIPTION Moduatc yellowish brown clayey sand 

USCS sc I 

Kaiser HiWRocky Flats Field & Lab 
053-2203-0001 

PI 

REVIEW 

Golder Associates 

05/17/2005 TUE 15:25 CTX/RX NO 67991 @I003 
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053-2203-0001 l a y 4 5  

PARTICLE SUE DISTRIBUTION & ATTERBERG LIMITS 
ASI-M ~421, ~ 4 2 2 ,  ~ 4 3 1 8  

PROJECT NAME: 

W E  PaU 

Kaiser HilyRocky Flats Field & Lab 

SAMPLE ID: PSW-1 Depth (R): - 1 
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MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 
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REVIEW 
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053-2203-000 L.Y-05 
PARTICLE SIZE DISTRIBUTION & ATTERBERC LCMITS 

ASTM D421, D422, D4318 

PROJECT N A M E  

TYPE: Pall 

K.kr AiIVRocky Flats Field & Lab 
SAMPLE ID. CPF-I Dcpth(ft): - ( 

.--. . . . . .- - ___ ._ _- I 

'!h 

P 
a 
S 

S 

i 
n 

100 

90 

80 

70 

60 

50 

40 

10 

20 

I O  

0 

1000 

- _ .  . _  

,100 10 I 0. I 0.01 

Partide size la millimeters 
.. . _ _  .. . _ _  - .. - ---- - 

0.M)I 

12.0" 304.8 100.0 

6.W 154.2 100.0 Cobbb 0.00 

6.0' 154.2 100.0 

2s.o I 100.0 I c o v v c n v r l  I 0.00 
19.0 I 100.0 I 

1 29.81 

0.0066 18.6 
0.0033 16.4 

0.0014 15.9 

0 I O  2D 30 40 5 0  (0 70 10 W IW 110 

LIQUID L(Mm RL) 
--.-..-.... . - . _ .  .. . - 

ATIERBERG LIMITS 

DESCRIPTION Moderate yelli~wish brown clayey sand 

USCS: sc I 

Golder Associates Lnc. 
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MOISTURE I DRY DENSITY CURVE 
D698 METHODA - 

I 

SAMPLE ID 

SAMPLE DE 

Moderate yellowish bmwn clayey sand 

I 

FCEVCEW 

" Kaiser EilURocky Flats Field & Lab 
053-2203-0003 

Golder Associates 

05/17/2005 TUE 15:25 [TX/RX NO 67991 @I007 



ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill ECR NO. 002 
JOB NUMBER TO113090 PAGE 1 OF 2 
LOCATION RFETS ECR DATE 5/18/2005 

REPLY DATE 5/26/2005 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Buttress LOCATION Rockv Flats 01 F ~ ~ _ _ _  - - , - __ - - 
DRAWING NO 51788-01 1 SPEC. NO. 

CHANGE REQUESTED 

Continue cover f i l l  down the 3: 1 south slope of the buttress. This additional cover will replace 
two feet of buttress f i l l  to maintain current control points. This configuration will eliminate 
the diversion berms on the south slope. The cover material will be the same RFA used for 
cover f i l l  elsewhere and will be place and compacted using a Cat D-6 or similar equipment 
tracking vertically on the slope. 

See Basic drawing attached 

REPLY REQUIRED BY 5/19/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

POTENTIAL IMPACT 
NOTICE 

X LABOR 
X MATERIAL 

NO IMPACT 
OTHER 

SCHEDULE 

CONTRACTOR REP SIGNATURE DATE 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

The engineering change request (ECR) to substitute 2 feet of Rocky Flats Alluvium cover f i l l  
for the top 2 feet of buttress f i l l  down the 3: I slope is approved. Place and compact cover f i l l  
in  accordance with Specification 02221 (two, I-foot lifts pushed up from the bottom with a D- 
6 or similar). Install NAG C350 (or equivalent) erosion control matting on the lower vertical 
I O  feet of the 3: 1 slope with approximately 2 inches soil on matting. Install NAG C125 (or 
equivalent, preferably of natural biodegradable material) erosion matting on the remainder of 
the 3: 1 buttress slope. Overlap, anchor, embed, and staple each according to manufactures 
instructions for installation 

This modification will also eliminate the need for the surface water diversion berms on the 3: 1 
buttress slope, as well as the outfalls from these berms. Design drawings 08, 09, 1 I and detail 
5 of drawing 12A will be revised to reflect this ECR. Design Appendix C (Rainfall Soil 
Erosion and Wind Erosion Loss), and Design Appendix D (Surface Water Management 
System Assessment) have also been revised to support and reflect the removal of the 3: 1 
buttress slope diversion berms. Revised calculation packages and revised drawings are 
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ENGINEERING CHANGE REQUEST 002 

RAINFALL SOIL EROSION AND WIND EROSION LOSS CALCULATIONS 

(REVISED FINAL DESIGN APPENDIX C) 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ACCELERATED ACTION DESIGN FOR THE ORIGINAL LANDFILL 

MAY 19,2005 

Prepared by: 

Earth Tech, Inc. 
5575 DTC Parkway, Suite 200 

Englewood, Colorado 801 11 
(303) 694-6660 

This calculation was performed by Earth Tech, Inc. Although each sheet composing this calculation may or 
may not be initialed, it has nonetheless been reviewed and checked. 

Prepared By: 

Checked By: 

Approved By: 

RA 

RT 

RT 

Date: 5 /  19/05 

Date: 5/19/05 

Date: 5/ 19/05 
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5575 DTC Parkway, Suite 200 
Englewood. Colorado 80 I I 1 

Project: RFETS - Orieinal Landfill Accelerated Action 

Subject: Landfill Engineering - Rainfall Soil Erosion and Wind Erosion Loss Calculations 

By: RA Date: 5/19/05 Chk By: RT 'Date: 5/19/05 App By: RT Date: 5 /  19/05 

Project No. 57378.6040 Date: 511 9/05 

Table C-l 
Table C-2 
Table C-3 

A ttachmcnt 1 
Attachment 2 
Attachment 3 
Attachment 4 
Attachment 5 

LIST OF TABLES 

Original Landfill - Rain Erosion 
Original Landfill - Wind Erosion 
Original Landfill - Total Erosion 

LIST OF ATTACHMENTS 

RUSLE Input/Output 
National Agronomy Manual 
Soil Survcy of Golden Area, Colorado (SCC Final Design) 
Prevailing Wind Information (see Final Design) 
Gcotcchnical Data (see Final Design) 
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5575 DTC Parkway. Suite 200 
Englewood. Colorado 801 I I 

Project: RFETS - Original Landfill Accelerated Action 

Subject: Landfill Engineering - Rainfall Soil Erosion and Wind Erosion Loss Calculations 

By: RA Date: 5/19/05 Chk By: RT Date: 5/19/05 App By: RT Date: 5 /  19/05 

Project No. 57378.6040 Date: 5/19/05 

1.0 INTRODUCTION 

Engineering change request (ECR) 002 requests that Rocky Flats Alluvium (RFA) be used to cover the buttress 
sideslope rather than “pit-fines” as originally designed. This calculation is therefore a revision of Appendix C 
included in the Final Design Package. Attachments 2 through 5 can be found in the Final Design submittal and 
are not included again. 

The purpose of this calculation is to determine the erosion following seeding, the erosion after the vegetation has 
been established, and the long term erosion if vegetation does not establish on the final cover slopes at the 
Original Landfill located on the Rocky Flats Environmental and Technology Site (RFETS). 

2.0 LANDFILL DESCRIPTION AND LOCATION 

The Original Landfill site is located south of RFETS Buildings 440 and 460, along the north hillside of a ravine in 
thc Woman Creek drainage area, extending from approximate Elevation 6,040 feet at the top to Elevation 5.950 feet 
at its base. Waste operations began in the early 1950s and continued through 1968. The Original Landfill site 
footprint has a maximum length along the east-west direction of approximately 1,700 feet, and approximately 
500 feet in the north-south direction, with an approximate area on the order of 20 acres. Existing slope gradients 
range from approximately flatter than 6 to 1 (horizontal to vertical) to 2 to I ,  with a total slope height from the top of 
the hillside to the Woman Creek drainage of about 90 feet. 

As part of the accelerated action at the Original Landfill, the existing slopes will be regraded to overall 18 percent 
slope with 2-foot soil cover and drainage improvements. In addition, a buttress f i l l  at the toe of the landfill will be 
installed for stability enhancements. 

3.0 REFERENCES 

Potential erosion for the Original Landfill was evaluated using guidelines provided in the following documents: 

1.  “Technical Guidance For RCRAKERCLA Final Covers.” U S .  EPA, Office of Solid Waste and 
Emergency Response, April 2002. 

2. “Regulations Pertaining to Solid Waste Disposal Sites and Facilities’’ (Regulations). 6 Colorado Code of 
Regulations (CCR) 1007-2, Colorado Department of Public Health and Environment. 

3 .  “Guidelines for the Use of the Revised Universal Soil Loss Equation (RUSLE).” Version 1.06. Terrance 
J.  Toy and George R. Foster, August 1998. 

4. “National Agronomy Manual.” United States Department of Agriculture (USDA), October 2002 

5 .  Soil Survey of Golden Area, Colorado. USDA, 1980. 
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5575  DTC Parkway. Suite 200 
Englewood. Colondo 80 I I I 

Project: RFETS - Oneinal Landfill Accelerated Action 

Subject: Landfill Enpineering - Rainfall Soil Erosion and Wind Erosion Loss Calculations 

By: RA Date: 5/19/05 Chk By: RT Date: 5/19/05 App By: RT Date: 5/ 19/05 

Project No. 57378.6040 Date: 511 9/05 

4.0 DESIGN CRITERIA 

The attached calculations were used to evaluate the potential for rainfall and wind erosion at the Original Landfill 
and to determine whether additional erosion control measures are required. Evaluation of potential rainfall and 
wind erosion of the Original Landfill was based on the following design criteria: 

1 .  

2. 

3. 

4. 

5.0 

5.1 

The Original Landfill consists of an 18% slope and a maximum drainage distance of approximately 
150 feet using diversion berms. The diversion berm spacing was determined in Appendix D to minimize 
diversion berm watershed areas to allow the use of check dams to control scdimcnt. The cover slope will 
be constructed with Rocky Flats Alluvium (RFA). 

The buttress f i l l  consist of a 3I-I: IV (33%) sideslopes and a maximum drainage distance of 65 feet. The 
buttress will be covered with RFA on the top and side slopes. Erosion from channel sideslopes will be 
less than buttress f i l l  sideslopes due to smaller flow lengths Therefore, any calculation done for the 
buttress sideslope can be assumed to be the same as the channel sideslopes. 

As guidance only, the design erosion rate shall not exceed 2.0 tons/acrc/year per Section 2.2.5.3 of the 
Technical Guidance for RCRAKERCLA Final Covers (EPA 2002). 

A.) The annual production of native grasses at RFETS is 1.26 grams per square meter (g/m') or 
I ,  I28 Ibshcre, based on data provided by Jody Nelson, Senior Ecologist at RFETS. The number was 
derived from a I99311994 study when the annual rainfall was 12.0-12.5 inches or below the average of 
I5 inches. 

4 

B.) 
significance or lack of significance of vegetation on the long term integrity of the soil cover. 

Erosion calculations will be performed on the cover soils without vegetation to understand the 

CALCULATIONS 

RAINFALL EROSION CALCULATION METHODOLOGY 

The soil erosion rate due to rainfall was calculated using the Revised Universal Soil Loss Equation (RUSLE). The 
RUSLE predicts the average soil losses in runoff from a given site based on specific physical and management 
erosion variables. The soil loss equation is as follows: 

A =  R x  K x LS x C x P 
Where: 

0 A is the computed soil loss per unit area in tons per acre per year 

0 R is the rainfall and runoff factor which varies with location and climate 

0 K is the soil erodibility factor 
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5575 DTC Parkway, Suite 200 
Englewood. Colondo 80 I I I 

Project: RFETS - Original Landfill Accelerated Action 

Subject: Landfill Engineering - Rainfall Soil Erosion and Wind Erosion Loss Calculations 

By: RA Date: 5/19/05 Chk By: RT Date: 5 /  19/05 App By: RT Date: 511 9/05 

Project No. 57378.6040 Date: 5 /  19/05 

0 LS is the topographic factor (slope-length factor/slope steepness factor) that accounts for the site slope 
gradient and length of slope 

0 C is the cover and management factor that accounts for the ground cover (grass, weeds, etc.) 

P is the support practice factor that accounts for contouring, terracing, or other runoff control devices 0 

The USDA has developed a program that computes rainfall soil erosion using data for different sections of the 
country. This data is contained in databases that have been incorporated into the RUSLE program. Input values 
for the RUSLE software program are based on site-specific information and a database of information that is part 
of the RUSLE program. Vcrsion 2 of the RUSLE program was downloaded from 
htt~://bioen~rfzr.a~.utk.edu/rusle2/ for use in these calculations. Use of this software is suggested by the 
Technical Guidance for RCRAKERCLA Final Covers (EPA 2002). 

5.1.1 RAINFALL EROSION CALCULATIONS 

All RUSLE factors arc determined by the software or entered inanually and the tons/acre/ycar of rainfall erosion 
is then computed. The factors used are as follows: 

R Determination 

The rainfall and runoff factor is the average annual total of the storm energy and intensity values in a given 
location. The R factor for the Denver, Colorado area is 40. 

R = 4 0  

K Determination 

Sieve analysis results from the Centennial Quarry (potential borrow area) of RFA with rock fragments removed 
shows, according to the USDA system (USCS sieve data and USDA textural triangle found in Attachment 5 - 
APR-I used due to a greater percentage of fines), a classification of sandy loam. For this analysis, a classification 
of sandy loam with 30% rock fraction is used as a conservative approach resulting in an erodibility factor of 
0.283. However, the sieve analyscs show that the fraction of rock larger than I-inch in the RFA is greater than 
40%. 

Alternatively, the K factor for RFA to determine the long-term erodibility can be determined from the Soil Survey 
of Golden Area. Colorado (USDA 1980). As shown on the map from the Soil Survey (Attachment 3 ) ,  the RFA 
falls under the number 45 soil type. Table 15 (Attachment 3 )  of the Soil Survey shows a K factor of 0.05 for the 
undisturbed or natural state of the top 13 inches of type 45 soils. This K factor is used to determine the long term 
rain erosion if the planted vegetation does not fully establish and the soil has returned to a natural state with 
higher percentages of rock exposed. 
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LS Determination 

The LS factor is a combination of the slope length factor and the slope steepness factor. The software uses the 
input slope length and input slope steepness or grade to calculate the LS. In addition, the software accounts for 
the changes in the length factor based on erosional rill or small erosional channel development. For this reason, 
the LS factors vary for each condition, i.e. bare, mulch, or grass. The soil erodibility factor, K, has no affect on 
the LS determination resulting in identical LS factors for bare with K equal to 0.283 and bare with K equal to 
0.05. The cover slope is a maximum of 150 fect with an 18% assuming diversion berms are placed every 150 
feet. The buttress f i l l  sideslopc is 65 fect with a 33% slope. The LS is then computed. 

C Determination 

To calculate the cover management factor, the software requires input of the management of the soil. The cove 
will be bladed, seeded, and mulched. Once the vegetation is established, the management factor is based on 
“dense grass” or thc grass condition typical at Rocky Flats as described the Section 4.0, number 4. The soil 
erodibility factor, K, has no affcct on the C determination resulting in identical C factors for bare with K equal to 
0.283 and bare with K equal to 0.05. 

P Determination 

The support practice factor accounts for any runoff control devices such as contours or terraces (diversion berms). 
P is also affected by ridges caused by depositing sediment on the slope when runoff is occurring. The soil 
erodibility factor, K, has no affect on the P determination resulting in identical P factors for bare with K equal to 
0.283 and bare with K equal to 0.05. These ridges are only a small factor and therefore the numbers are close to 
1 .OO and have little affect on the calculation. 

A Determination 
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Project: RFETS - Original Landfill Accelerated Action 

Sheet C5 

Project No. 57378.6040 Date: 511 9/05 

Subject: Landfill Engineering - Rainfall Soil Erosion and Wind Erosion Loss Calculations 

By: RA Date: 5/19/05 Chk By: RT Date: 5/19/05 App By: RT Date: 511 9/05 

The factors are then used to obtain the soil loss in tons/acre/year. RUSLE software input and output can be found 
in Attachment 1. The “dense grass” condition represents 1,120 Ibs/acre of native grass (see Section 4.0). The K 
factors were varied to represent erosion using the RUSLE software and thc SCS numbers. RUSLE software 
output is as follows: 

Table C-1 
Original Landfill - Rain Erosion 

CONDITION 

Bare 
Disturbed soil immediately 
after construction with no 
erosion control 
SeedMulch 
Disturbed soil immediately 
after construction with 
seed and inulch 
Temporary Erosion 
Control 
Disturbed soil immediately 
after construction with 
seed, mulch and temporary 
erosion mat 

Established Vegetation 

COVER SLOPE 
RFA (K=0.283) 

7.5 tonslacrelyear 

3.6 tonslac relyear 

0.53 tonslacrelyear 

I .9 tonslacrelyear 

I .3 tonslacrelyear 9.6 tonslacrelyear 1.7 tonslacrelyear 

NA 4.0 tonslacrelyear NA 

0.34 tonlacrelyex 2.6 tonslacrelyear 0.45 tonslacrelyear 

As cvident in the RUSLE output, using a K of 0.283 for thc cover slope and buttress sideslope results in rain 
erosion above or near the  guidance criteria with bare conditions and following seed/mulch. Because the 
seedmulch condition is above the guidance, temporary erosion control must be used following seeding. Since 
erosion mat will be used, mulch application is not required by the design though mulch may be applied following 
seeding. 

On the cover slope, as vegetation established, the rain erosion rate with temporary erosion mat is 0.53 
tons/acre/year. With established vegetation the rain erosion rate is 1.9 tons/acre/year and decreases to 0.34 
tons/acre/year as RFA matures. 

On the buttress sideslope, as vegetation established, the rain erosion rate with temporary erosion mat is 0.87 
tons/acre/year. With established vegetation the rain erosion rate is 2.6 tons/acre/year and decreases to 0.45 
tons/acre/year as RFA matures. Though not required as determined in Appendix E, NAG C350 or equivalent will 
be placed 10-feet up the bottom slope as an enhancement to erosion control due to Woman Creek flow. 

5.2 WIND EROSION LOSS CALCULATION METHODOLOGY 

Wind erosion on the Original Landfill was determined with the Wind Erosion Equation (WEQ) using the 
methodology provided in the National Agronomy Manual (NAM) (USDA 2002) (Attachment 2). 
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5.2.1 WEQ CALCULATlONS 

The following determination of wind erosion uses the WEQ found in the NAM (Attachment 2). The WEQ is not 
a straight-line mathematical relationship but is a function of several factors. The WEQ is as follows: 

E = f(1KCLV) 

Whcre: 

0 

0 

0 

0 

E = estimated average annual soil loss duc to wind (tons/acrc/ycar) 
f = function of (not a straight-line mathematical relationship) 
I = soil erodibility index 
K = soil surface roughness factor 

L = the unsheltered distance 
V =the vegetative cover factor 

0 C = climatic factor 
0 

0 

4 I Determination 

The Soil Survey of Golden Area, Colorado (USDA 1980) was used to help determine the soil erodibility index or I 
factor. As shown on the map from the Soil Survey (Attachment 3 ) ,  RFA falls under the number 45 soil type. Table 
15 (Attachment 3 )  of the Soil Survey shows a wind erodibility group (WEG) of 8 for the type 45 soil. 

The I factor is then determined using Exhibit 502-2 of the NAM (Attachment 2). As shown on Exhibit 502-2, 
WEG 8 is not susceptible to wind erosion. However, it is assumed that wind erosion of disturbed soil immediately 
after construction will occur at the OLF so a different WEG is selected. Sieve analysis results from Centennial 
Quarry RFA with rock fragments removed (Attachment 5 )  shows, according to the USDA system, a sandy loam 
falls undcr WEG 3 which has a soil erodibility index of 86 tons/acre/year. 

IWEG 3 = 86 

WEG 8 is used to determine the long term wind erosion if the planted vegetation does not hl ly  establish and the soil 
has returned to a natural state with higher percentages of rock exposed. 

K Determination 

The soil roughness factor (K) considers both ridge roughness (Kd) and random roughness (&) values. Values 
closer to 1.0 for both the Kd and the K, equate to shorter ridge heights and less wind dissipation by random 
roughness. Shorter ridge heights and less random roughness lead to greater soil wind erosion because ridges absorb 

shows that at a 0 inch ridge height, Krd is equal to 1.00. Exhibit 502-6 (Table 502-6) shows that at a short rando 
roughness of 0.2 the K, is 1 .OO. The K factor is obtained by multiplying Kd by K,. 

and deflect wind energy and trap moving particles ( N A i i  Section 502.32). Figure 502-4 (page 502-10 of the 
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K = ( K d K n )  
K = (1 .OO)( 1 .OO) = 1 .OO 

K = 1 .OO (conservativc approach) 

C Determination 

The climatic factor (C) is an index of the factor accounting for wind speed and surface soil moisture of a given 
region (NAM Section 502.33). As outlincd in Section 502.33 of the NAM, the C factor is dctermined by use of 
isoline maps found at thc NRCSNSDA website. The figure at the end of Attachmcnt 2 shows the isoline map for 
the Rocky Flats area. 

C = 30 

L Determination 

The L factor is thc unshcltercd distancc along the prevailing wind crosion dircction. Wind-rosc diagrams for Rocky 
Flats found in Attachmcnt 5 show a prcvailing wind of W-NW. As  shown in Attachmcnt 4, thc longest distance on 
thc OLF from the W-NW is 1070 feet. 

L = 1070 feet 

V Determination 

The vegetative cover factor (V) is the cquivalent in pounds per acre of small-grain residue provided by the cover 
crop. Using the tables in Exhibit 502-10, Figure a-1 for mulch (flat winter wheat residue) and Figure d-8 for 
ungrazed mixtures of grass, the V factor is determined. For bare conditions, the V factor is assumed to be 0. For 
mulch or flat winter wheat residue, the V factor is determined by assuming 3,000 Ibs/acre of mulch or small grain 
residue will be applied (4,000 Ibs/acre will actually be placed). This 3,000 Ibs/acre of small grain residue results in 
an equivalent flat small grain residue (V factor) of 3,700 Ibs/acre. For the native grasses, 1,128-lbs/acre yield 
(rounded down to 1,100 Ibslacre) discussed in Section 4.0 is used which results in an equivalent flat small grain 
residue (V factor) of 2,600 Ibs/acre. 

Vsare = 0 Ibslacre 
Vblulch = 3,700 Ibs/acre 
VG- = 2,600 lbs/acre 

E Determination 

As discussed in Section 502.30 of the NAM, the soil loss due to wind erosion, or E factor, is determined using E 
tables found on the Kansas State University website. 
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The table matching the factors determined for the OLF (1=86, K=I.OO, C=30, L=1070, and V=O, 2,600, and 3,700) is 
shown at the end of Attachment 2 (Subpart G - Exhibits). The tables do not include V factors above 1,500 Ibslacre 
because the wind erosion with these factors is negligible. Therefore, a V factor of 1,500 Ibslacre is assumed for both 
mulch and established grass on the cover slope. The same factors are used for the buttress sideslopc (1=86, K=1.00, 
C=30, L=1070, and V=O, 2,600, and 3,700) a V factor of 1,500 Ibs/acre is assumed for both mulch and establishcd 
grass. For both the cover slope and the buttress, it is assumed that wind erosion with erosion mat is the same as that 
of mulch. Using these factors the wind erosion is as follows: 

Table C-2 

SIDESLOPE SIDESLOPE 

0.60 tons/acre/year 

Control 
Disturbed soil immediately 
after construction with 
seed, mulch and temporary 

0.60 tonslacrelyear 0.60 tons/acre/year 
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6.0 CONCLUSIONS 

The table below presents the results of both the rain and wind erosion calculations: 

Table C-3 
Original Landfill - Total Erosion 1 COVER SLOPE 1 COVER SLOPE 

CONDITION RFA MATURE RFA KFA (tons/acre/year) (tonslacrelyear) (tons/acre/year) 

Kain: I.JU i a n :  y.ou 
Wind: 0.00 Wind: 2 I .6 

I otal: LY. I Total: 1.30 Total: 3 I .2 

Kain: 4.00 
Wind: - . 0.60 

erosion control 

I N A  I 

Bare Rain: 7.50 Rain: 1.30 Rain: 9.60 
Wind: 0.00 Wind: 2 I .6 Disturbed soil immediately Wind: 2 I .6 after construction w i t h  no Total: 29. I Total: 1.30 Total: 3 I .2 erosion control 

Rain: 4.00 Rain: 3.60 Seed/M u Ich 

N A  Wind: 0.60 Disturbed soil immediately Wind: 0.60 
Total: 4.20 Total: 4.60 after construction with seed 

and mulch 
Temporary Erosion 

Rain: 0.53 Rain: 0.87 
NA Wind: 0.60 

Total: 1.13 Total: 1.47 

Control 
Disturbed soil immediately Wind: 0.60 
after construction with seed, 
mulch and temporary erosion 
mat I I I ....~. 

Established Vegetation Rain: 1.90 Rain: 0.34 Rain: 2.60 
Wind: 0.00 Wind: 0.60 Wind: 0.60 

Total: 2.50 Total: 0.34 Total: 3.20 

BUTTRESS 
SIDESLOPE 

MATURE RFA 
(tons/acre/year) 

Rain: 1.70 
Wind: 0.00 
Total: 1.70 

N A  

N A  

Rain: 0.45 
Wind: 0.00 
Total: 0.45 

Cover Slope 

On the cover slope, the design of the Original Landfill (including diversion berms) will meet the guidance criteria 
for erosion of 2 tons/ac/yr with Rocky Flats Alluvium in its mature state. The following is recommended until this 
condition is reached: 

0 

0 

0 

The initial disturbed soil will bc seeded and covered with 3-year longevity erosion control mat. 
As vegetation establishes, the erosion mat degrades, the total erosion is predicted at 1.13 tons/acre/year. 
As the surface matures, exposing more of the rock fraction of the M A ,  the erosion rate is predicted to be 
0.34 tons/ac/year if vegetation is established and 1.30 if not. 
Should the vegetation not establish or climatic conditions exist to reduce the vegetation, the erosion rate will 
not increase beyond that of the bare, mature Rocky Flats Alluvium of 1.30 tons/ac/year (below the guidance 
criteria). 
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Buttress Sideslows 

On the buttress sideslope, the design of the Original Landfil will meet the guidance criteria for erosion of 2 
tons/ac/yr with Rocky Flats Alluvium in its mature state. The following is recommended until this condition is 
reached: 

0 

0 

0 

0 

The initial disturbed soil will be seeded and covered with 3-year longevity erosion control mat. 
As vegetation establishes, the erosion mat degrades, the total erosion is predicted at 1.47 tons/acrc/year. 
As the surface matures, exposing more of the rock fraction of the RFA, the erosion rate is predicted to be 
0.45 tondadyear if vegetation is established and 1.70 if not. 
Should the vegetation not establish or climatic conditions exist to reduce the vegetation, the erosion rate will 
not increase beyond that of the bare, mature Rocky Flats Alluvium of 1.70 tons/ac/year (below the guidance 
criteria). 

Summarv 

The erosion calculations demonstrate that when RFA on the cover and the buttress sideslope reaches a mature 
state, vcgetation is not required to meet the EPA guidance criteria of 2 tons/acre/year and to protect the soil 
cover. However, the design of the soil cover will include sceding, mulching, and erosion mat to devclop 
vegetation as discussed in the Original Landfill IM/IRA. 
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ATTACHMENT 1 
RUSLE INPUT/OUTPUT 



COVER SLOPE EROSION WITH TEMPORARY EROSION MAT 
The RUSLE software does not contain erosion mat as an alternative for “Base management”. North American 
Green C 125 temporary erosion mat has a cover factor (C in the RUSLE) of 0.07 (NAG C 125 Performance 
Specification for slopes >50 feet). To calculate the soil loss on the cover with C 125, the “bare” cover erosion is 
multiplied by an additional cover factor of 0.07. This simulates the condition following seeding with C125 
applied to the soil cover. 

A (bare) = (7.5 ton/ac/yr)(0.07) = 0.53 ton/ac/yr 



BUTTRESS SIDESLOPE TEMPORARY EROSION MAT 
With the use of RFA on the buttress sideslope, established vegetation and mature RFA is sufficient to minimize 
erosion. Temporary erosion mat will be required until this condition is reached. North American Green C 125 
temporary erosion mat has a cover factor (C in the RUSLE) of 0.09 (NAG C 125 Performance Specification for 
3: 1 slopes and >50 foot flow distance). To calculate the soil loss on the cover with C 125, the “bare” cover 
erosion is multiplied by an additional cover factor of 0.09. This simulates the condition following seeding with 
C125 applied to the soil cover. 

A (bare) = (9.6 ton/ac/yr)(0.09) = 0.87 ton/ac/yr 

0 L: \work\573 781 Work\OLADrap DesignMppendicesMppendk C - Erosion WevisedRwised Cover Slope Output 5-16.doc 
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1.0 INTRODUCTION 

Engineering change request (ECR) 002 requests that Rocky Flats Alluvium (RFA) be used to cover the buttress 
sideslope rather than “pit-fines’’ as originally designed. This led to the revision of Appendix C (Rainfall Soil 
Erosion and Wind Erosion Loss Calculations). Reviscd Appendix C showed that with the use of RFA on the 
buttress sideslope, diversion berms are no longer necessary to reduce overland flow on the buttress sideslope. 
Since diversion berms are no longer necessary, the surface water management system assessment requires 
revision. This calculation is therefore a revision of Appendix D included in the Final Design package. 

This Surface Water Management Plan was dcveloped to address potcntial storm water impacts the Original 
Landfill Accelerated Action may have to thc surrounding area. 

This Plan addresses two elements: 

1 .  Surface watcr control structures that will be requircd to adequately convey thc nin-on to and run-off from 
the Original Landfill due to a 100-year 24-hour storm event with frccboard capacity to handle thc 
1 000-year 24-hour storm event. 

2 .  Reduce sediment transport following construction while the landfill area is disturbed. Once vcgctation is 
established, conditions will be similar to surrounding areas. 

2.0 LANDFILL DESCRIPTION, LOCATION AND DRAINAGE 

The Original Landfill site is located south of WETS Buildings 440 and 460, along the north hillside of a ravine in 
the Woman Creek drainage area, extending from approximate Elevation 6,040 feet at the top to Elevation 5,950 feet 
at its base. Waste operations began in the early 1950s and continued through 1968. The Original Landfill site 
footprint has a maximum length along the east-west direction of approximately 1,700 feet, and approximately 
500 feet in the north-south direction, with an approximate area on the order of 20 acres. 

Due to the canyon-fill nature of the Original Landfill, minimal surface water run-on is expected to occur. Run-off 
will be controlled by the construction of 7 diversion berms which route water to lined channels on the west and 
east side. The berms were spaced no greater than 150 feet to limit sediment transport from the cover to the side 
channels. The proposed surface water management plan is shown on Attachment 1. 

3.0 REFERENCES 

The surface water management system for the Original Landfill was evaluated using guidelines provided in the 
following documents: 

1 .  “SEDCAD 4 for Windows 95/98 8r NT”. Design Manual and User’s Guide. 2001 

2. “Regulations Pertaining to Solid Waste Disposal Sites and Facilities” (Regulations), 6 CCR 1007-2, 
Colorado Department of Public Health and Environment. 
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3. “Urban Storm Drainage Criteria Manual” (Drainage Manual), Denver Urban Drainage and Flood Control 
District. 

4. “Erosion Control Materials Design Software Version 4.2 for Windows”. North American Green (NAG). 
2002. 

4.0 DESIGN CRITERIA 

The attached model was used to evaluate the existing drainage characteristics at the Original Landfill and to size 
appropriate drainage structures for the Original Landfill. Evaluation and design of the Original Landfill surface 
water control system will meet the following design criteria: 

1 .  

2. 

3. 

4. Minimize site erosion; 
5 .  
6 .  

Collect and control surface water run-on flow onto the closed landfill as a result of the 100-year 24-hour 
storm event with freeboard capacity to handle thc 1000-year 24-hour stonn event; 
Collect and control surface water run-off from the  landfill as a result of the 100-year 24-hour storm event 
with freeboard capacity to handle the 1000-year 24-hour storm event; 
Comply with any provisions of the RFETS storm water discharge pennit requirements including 
reduction of sediment transport; 

Protect the integrity and cffcctiveness of the landfill cover; and 
Minimize surface water management post-closure maintenance requirements. 

5.0 HYDROLOGIC AND HYDRAULIC DESIGN APPROACH 

The design process used to locate and size the surface water management structures at the Original Landfill is as 
follows: 

The goal of the surface water management structures is to reduce the sediment delivered to Woman 
Creek from the disturbed arcas or roughly the arca between the west and east channels. The areas 
outside the channels will remain in native-type condition and the sediment currently gencrated from these 
native areas will not change after construction. The first step is to therefore place enough diversion 
berms on the cover to create smaller subwatersheds where sediment can be contained on the cover. The 
sediment will be controlled within the diversion berms with the use of removable geosynthetic check 
dams. It was determined that 7 diversion berms are needed to reduce sediment based on the 25-year 
24-hour storm. 

2. The 100-year 24-hour storm is then modeled to calculate the required height of the diversion berm and 
the channels which route the diversion berm water below the buttress fill.  

3. The peak flows are modeled with NAG software to determine the required diversion berm and channel 
lining as well as the maximum slope and minimum bend radius of the channels. 

4. The 1000-year 24-hour event is then modeled to check the freeboard capacity of the structures. 

1 .  

As shown in Attachment I ,  overland flow is greater than 200 feet in the southern portion but the gradual slope at 
the top of the buttress f i l l  reduces erosion. A check using the RUSLE shows that 220-feet of overland flow at 5% 
results in 1.50 tons/acre/year and 225-feet of overland flow at 2.75% results in 0.82 t o n h c d y e a r  (bare 

shown in the revised Appendix C. Until RFA reaches a mature state, temporary erosion mat will be placed on th 
top and sides of the buttress. 

conditions - RFA prior to mature state). Erosion on the buttress sideslope is also minimal with mature RFA 
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SEDCAD4 software was used for surface water modeling at the Original Landfill. SEDCAD uses the National 
Resource Conservation Service (NRCS) approach for rainfall distribution and the NRCS curve numberhi t  
hydrograph to prcdict peak tlows. The NRCS Storm Type Distributions are considcrcd very conservative leading 
to higher peak flows than almost any actual measurcd storm (SEDCAD 4 User’s Manual). 

Input into the SEDCAD softwarc include: 

0 

0 

0 

0 A medium hydrograph rcsponsc. 

A 100-ycar 24-hour design storm according to the Regulations; 
A 1000-year 24-hour design storm to check frecboard capacity; 
An NRCS Type I 1  storm; 
A rainfall depth of 5.0 inches according to thc Drainage Manual for the 100-year 24-hour storm and 
6.4 inches for the 1000-year 24-hour stonn and 3.25 for the 25-ycar 24-hollr storm; 
A conscrvativc NRCS c~irvc numbcr of 86; and, 

NAG softwarc calculatcs flow dcpth, velocity, and hydraulic radius using thc continuity equation (Q=VA) and 
Manning’s equation. Once thcsc arc known, thc shear strcss on thc lining inatcrial is calculatcd including any 
channel bend. 

5.1 SURFACE WATER DESIGN RESULTS 

The design is organized into six models: 

0 West channel sediment reduction; 
0 

0 

0 East channel sediment reduction; 

0 

West channel 1 00-year 24-hour dcsign; 
West channel 1000-year 24-hour check; 

East channel 1 00-year 24-hour design; and, 
East channel 1000-year 24-hour check. 

Please see Attachment 1 for thc SEDCAD models and Attachment 2 for NAG results. Since the west 
subwatersheds are similar, the sediment reduction model to space the check dams is based on only one of the 
watersheds. The same methodology was used on the east side. Results are summarized in the following table. 
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Table D-1 

East Channel 

Typical 

Channel 

Erosion M a t  
(NAG C125) Downstream 33% Triangular NA 3H: I V 3 feet Grsss 

Sediment reduction load was determined by placing the minimum amount of check dams within the diversion 
berm until the downstream dams overtop. The following was calculated based on five check dams in each 
diversion berm. Values are a minimum and more can be placed per berm in accordance with manufacturer's 
recommendations. 

Table D-2 
Original Landfill - Check Dam 

Check Dams Check Dams Dam Spacing 
Sediment Load without Sediment Load with Minimum Check Area 

West Subwatersheds 9.5 tons 3.0 tons 130 feet 
200 feet East Subwatersheds 9.0 tons 2.7 tons 

5.2 1000-YEAR 24-HOUR STORM 

To determine if the frccboard capacity of the 100-year 24-hour storm is sufficient to handle the 1000-year 24-hour 

summary of the findings is found in the following table: 
storm, the design was conducted with a rainfall depth of 6.4 inches. The output is provided in Attachment 2. 
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1000-Year Flow 
Depth without 
freeboard (ft) 

Table D-3 
Original Landfill - 1000-Year 24-Hour Conmarison 

West Diversion Berm 1 
West Diversion Berm 2 
West Diversion Berm 3 
West Channel 
East Diversion Benn I 
East Diversion Berm 2 
East Diversion Berni 3 
East Diversion Berm 4 
East Channel 

Structure 

2.49 I .60 
2.64 1.75 
2.53 I .64 
1.46 0.54 
2.67 I .79 
2.67 1.79 
2.67 1.79 . 

2.67 1.79 
I .44 0.53 

As shown in Table D-3, the design based on the 100-year 24-hour storm with freeboard is sufficient to handle 
surface water from the 1000-year 24-hour stonn for the diversion berms. 

6.0 CONCLUSIONS 

Surface water management features required at the Original Landfill to achieve the design criteria listed in Section 
4.0 include the following: 

0 

0 

0 

Seven cover diversion berms with check dams to capture overland flow, reduce sediment load, and route 
it to channels. 
A permanent erosion control lined channel on the west to convey stormwater to below the buttress fill. 
A permanent erosion control/vegetation lined channel on the east to convey stormwater to below the 
buttress fill.  
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C d n h t  Om-le I -h 

# 2  c 0.460 

1 

1.47 0.072 

I 

Subwatershed Hydrology Detail: 
Peak Runoff 

Discharge Volume Musk X UHS 1 
I (ds) lac-f t l  

Curve 

Number 

Musk K Time of 

(hn) 

Stm sws SWSArea m n c  
(hn) # (ac) # 

~ 

#1  1 0.460 0.018 0.000 0.000 86.000 M I  1.47 0.072 I 
I: 0.460 

#4 z 0.920 
~~ ~ 

I 
I I 2.94 0.144 1 

#S 1 0.460 0.018 0.000 0.000 86.000 M I  1.47 0.072 

c 1.380 I 4.41 0.216 
I 

#* c 1.840 1 5.88 0.288 

#9 1 0.460 0.018 0.000 0.000 86.000 M i  1.47 0.072 

#11 2.300 7.35 ! 
i 

I 
i Peak I ! 

L(R) S(%) C P Ps# ! 
1 Sediment iment Settleable 24VW 

,. 
-! I 

F n c .  a n c  (ml/l) 

Stru sws K 
# # ! (tons) 

! (mg/l) (ml/l) 

1 0.283 - - 130.00 18.00 0.0700 0.9850 1 i, 1.9 40,772 29.95 2.67 

i 1.9 40,772 29.95 2.67 

! 
I 1.9 40,772 29.95 2.67 

#3 1 ' 0.283 130.00 18.00 0.0700 0.9850 1 j 1.9 40,772 29.95 2.67 

c 2.0 22,515 15.33 1.36 

-. --_ __ #1 

- c 
#2 c 

-__ 

.__ 

I #4 c 
~ ~~ 

2.0 22,515 15.33 1.361 
#5 1 0.283 130.00 18.00 0.0700 0.9850 1 1 1.9 40,772 29.95 2.67 - 

I 

2.2 16,363 10.40 0.92 c I 
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Pn.xr.inht 100I P m m n l m  I 4-h 

stru sws soil K L(R) s(vo) c ,  P PS # 
# # 

2 

Peak Peak 
Sediment Sediment Settleab!e 2 4 W  

Cone Conc 
(Wl) (tons) 

(mg/l) (ml/l) 

#10 c 

c 

3.0 13,202 7.87 0.69 

1 2.7 14,806 9.15 0.81 

c 
~~ ~~~ I 3.0 13,202 7.87 0.69 

- --j-d-lAL U I l d  C r ; l P ,  : 3 
Sub watershed Tihe of Concentration Details: 

Stru sws Land Flow Condition 
# # 

Vert D i h  Horiz. Dist. Velocity xme (hrs) I 
(ftl (ft) (fps) 

Slope (Yo) 

#1 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010 

2.00 2.60 130.00 4.240 0.008 

#1 1 Time of Concentration: 0.018 

8. Large gullies, diversions, and,low 
flowing streams -a 

#3 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010 
8. Large gullies, diversions, and low 
flowing streams . 2.00 2.60 130.00 4.240 0.008 I 

#3 1 Time of Concentration: 0.018 

#5  1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010 
8. Large gullies, diversions, and low 
flowing streams 2.00 2.60 130.00 4.240 0.008 1 

#5 1 Time of Concentration: 0.018 I 
#7 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010 

8. Large gullies, diversions, and low 
flowing streams 2.00 2.60 130.00 4.240 0.008 I 

_____.__ 
#7 1 Time of Concentration: 0.018 

#9 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010 I 
8. Large gullies, diversions, and low 
flowing streams 2.00 2.60 130.00 4.240 0.008 I 

#9 1 Time of Concentration: 0.018 

a 
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2 
.- 

General Information 

Storm Information: 
Storm Type: NRCS Type I1 

100 yr - 24 hr Design Storm: __ . 

I Rainfall Depth: 5.000 inches I 

L- 
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Cm.*ninh( Dimol:,  I Crhsvoh 

3 

' Stru (flows Stru 
# into) # Type 

Structure Networkins: 
MuskK MuskX 
(hn) 

Channel ==> #5 
Channel I #2 ==> #5 

0.032 0.417 I 
0.032 0.417 

Channel I #3 ==> #5 I 0.032 0.4171 I 
Channel i #s ==> #6 

Null j #6 ==> End 

0.000 0.000 I 
0.000 0.000 I 

I 

- -  I - #3 
man7 

# 

I -  #2 
m n 7  

# 

Structure Routing Details: 
Vert Dist. Honz. DiR Velocity Time (hn) 

(ft) ( f t )  UPS) 
# Land Flow Condition Slope (9'0) 

8. Large gullies, diversions, and low 1 '1 flowing streams 8.00 80.00 1,000.00 8.48 0.032 I . 
- 

#l Muskingurn K: 0.032 

8.00 80.00 1,000.00 8.48 0.032 #' flowina streams 
8. Large gullies, diversions, and low 

# 2  Muskingurn K: 0.032 L- 
8.48 0.032 I 8.00 80.00 1,000.00 8. Large gullies, diversions, and low 

#3 flowing streams 

#3 Muskingurn K: 0.032 
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Structure Summary: 
~ 

Immediate Total Total 
Contributing Contributing Dixharge Peak Runoff 

Area Area Volume 

(ad (ac) (ds) (ac-ft) 

I #3 1.700 -1.700 9.76 0.49 I 
#2 2.300 2.300 13.21 0.66 

#1 1.500 1.500 8.61 0.43 

I #5 
~~ ~~ 

1.000 6.500 37.33 1.88 I 
#6 0.000 6.500 37.33 1.88 

4 

.!-- _I--- 
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Left Right &tardance 
Sideslope Sideslope Slope (Oh) 

Ratio 

Structure Detail: 

Freeboard i Limiting Freeboard Freeboard 
Mult x Depth (ft) O/O of Depth (vxD) 

Structure #3 f Vesetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

Depth: 0.99 ft 1.99 ft 1.53 ft 2.53 ft 

t I 

3.0: 1 5 .61  2.0 D,Bl 1 .oo I 5.0 

Velocity: 2.30 fps 0.96 fps 

Froude Number: 0.57 

Roughness Coefficient: 0.0564 

Structure #2 (VeQetated Channel) 

Triangular Vegetated Channel Inputs: 

0.19 
0.1796 

Material: Grass mixture 
Right 

Sideslope Sideslope Slope (TO) i Depth (ft) O/oof Depth Mult. x i velocib' 
Ratio Ratio 1 j (fps) 

3.0: 1 5.6:l 2.0 D, B i 1.00 I 5.0 

Vegetated Channel Results: 
Stability Stability ; Capauty Capacity I 

Q a a  D w/o U a a  D w/ ; Class 8 w/o Class B w/ 
Freeboard Freeboard ' Freeboard Freeboard 

Design Discharge: 13.21 cfs 13.21 cfs 
Depth: 1.09 ft 2.09 ft i 1.64 f t  2.64 ft 

Top Width: 9.34 ft 17.94 ft 14.10 ft 22.70 ft 

__ 
Filename: West 3 berms no sedsul Printed 03-23-2005 



Stability Stability 

aass D W ~ O  Class D w l  
Freeboard ' Freeboard 

Velou'ty: 2.60 fps 0 

Structure #I (Veqetated Channel] 

Triangular Vegetated Channel Inputs: 

opacity Capacity 
Class B wlo aass B w( 
Freeboard Freeboard 

1.14 fps 

I 

Freeboard Limiting 
Sideslope Sideslope Slope (9'0) 1 Mult x Velocity 

Left Right Retardance i Freeboard Freeboard 

Depth (ft) 9'0 of Depth Ratio Ratio (VxD) (fps) 

3.0: 1 5.6:l 2.0 0, B 1.00 5.0 

Vegetated Channel Results: 

Velocity: 2.18 fp5 

Stability Capacity 

Class D w/o Class D w/ Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

I 8.61 cfs Design Discharge: 8.61 ds 
Depth: 0.96 ft 1.96 ft ! 1.49 ft 2.49 ft 

0.90 fps 

I Hvdraulic Radius: 0.467 0.727 

0.18 ! Froude Number: 0.56 
Roughness Coefficient: 0.0580 0.1890 

Structure #5 (Afonerodible Channel) 

Trapezoidal Nonerodible Channel Inputs: 

Material: Plastic 

Freeboard 

Mult. x 
Bottom Lek Right 1 Freeboard Freeboard 

Depth (ft) O/O of Depth 
Width Sideslope Sideslope Slope (YO) Manning's n 

(VXD> ! Ratio Ratio 

10.00 3.0: 1 3.0:l 12.0 0.0390 1 1 .oo 

Nonerodible Channel Results: 

'L. 
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wlo Freeboard w l  Freeboard 

Design Discharge: 37.33 ds 
Depth: 0.46 ft 1.46 ft 

18 73 ft Top Wdth: 12.73 ft 

Velodty: 7.21 fps 

X-Section Area: 5.18 sq ft 
Hydraulic Radius: 0.402 

Froude Number: 1.99 

0 
- - - ___ 

Structure #6 (Nul) 

-a 

_- 
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Sub watershed Hydrology Detail: 
1 Peak Runoff 

UHS j Discharge Volume 
Number ! (cfs) (ac-ftl 

MuskK Curve 
Musk X 

(hd  
~~ 

[--#3 1 1.700 0.036 0.000 0.000 86.000 M !  9.76 0.491 

c 1.700 9.76 0.491 

#2 1 2.300 0.051 0.000 0.000 86.000 M *  13.21 0.665 

c 2.300 13.21 0.665 

#1 1 1.500 0.048 0.000 0.000 86.000 M I  8.61 0.433 

I 

I 

! 
I c 1.500 8.61 0.433 

#5 1 1.000 0.008 0.000 0.000 86.000 M i  5.74 0.289 

c 6.500 37.33 1.878 

#6 c 6.500 37.33 1.878 

Sub watershed TTme of Concentration Detaifs: 
Vert Dist Horiz. D& Velocity Time (hrs) 

(R) (rt) UPS) 
St'' sws Land flow Condition Slope ( O h )  

8; Large gullies, diversions, and low 
#' flowinqstreams 

# # 

2.00 14.79 739.50 4.240 0.048 
~~ I -#I 1 -me of Concentration: 0.048 

#2 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010 

2.00 12.79 639.50 4.240 0.041 8. Large gullies, diversions, and low 
flowinq streams 

~~ 

E 1 Time of Concentration: 0.051 

I #3 1 3. Shortgrass pasture 18.00 18.00 99.99 3.390 0.008 

8.80 440.00 4.240 0.028 2.00 8. Large gullies, diversions, and low 
flowing streams 

0.036 #3 1 Time of Concentration: 

#S 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 
--.- ___ 

~- I #5 1 Time of Concentration: 0.008 

Printed 03-23-2005 Filename: West 3 berms no sedscll 



SEDCAD 4 for Windows 
P-rrinht 10011 Di-lo I 4-h-h 

1 

. 
RFETS-1000 YEAR 

WEST CHANNEL 

Ryan Archibald 

Printed 03-23-2005 Filename: West 3 berms no sed 1 0 0 0 . ~ ~ 4  



SEDCAD 4 for Windows 
CM(Tinht+00RDimPIa I G-hwlh 

1 

I 
Stability Stability 

aass D WIO aass D WI 
Freeboard Freeboard 

Design Discharge: 13.23 ds 
Depth: 1.09 ft 2.09 ft 

Top Width: 9.35 ft 17.95 ft 
Velocity: 2.60 fps 

X-Section Area: 5.08 sq ft 
Hydraulic Radius: 0.529 

Structure Detail: 

capacity capacity 
aass B W] aass B WJO 

Freeboard Freeboard 

13.23 cfs 
1.64 ft 2.64 fl 

14.10 ft 22.70 fl 

1.14 fps 

11.57 sq ft 
0.799 

Structure #3 (Vesetated Channel) 

Triangular Vegetated Channel Inputs: 

Froude Number: 0.62 

Roughness Coefficient: 0.0529 

Material: Grass mixture 

0.22 

0.1585 

i 
Right Retardance 1 Freeboard _.-.FrMboard . 

Mult. x Ratio Ratio aa- 1 Depth(ft) %ofDepth NYD, 
Sideslope Sideslope Slope (YO) 

Depth: 1.19 ft 2.19 ft 

Top Width: 10.22 ft 18.82 ft 

t 
I 

3.0:l 5.6:l 2.0 D, B 1 1-00 5.0 

1.75 ft 2.75 R 

15.08 ft 23.68 ft 

Vegetated Channel Results: 

Structure #2 f Veqefated Channel] 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
I 

Left Right Retardance ! Freeboard Freeboard Freeboard bmiting 

Ratio Ratio Classes ' Depth (ft) O/O of Depth Sideslope Sideslope Slope (YO) Mult. x 1 Velocity 
(VxD) i 

3.0:l 5.6:l 2.0 D, B i 1.00 i 5.0 
- 

Vegetated Channel Results: 
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rnrvrinhtl001(DanrPIa I -h 

2 

Stability Stability I Capacity OPWty 

a- D w/o. a a a  D w/ a s  B w/o Class 6 w/ 
Freeboard Freeboard 1 Freeboard Freeboard 

-. Velocity: 2.95 fps I 1.35 fps 

X-Section Area: 6.07 sa ft 13.23 sq ft 

Left Right Retardance 

Ratio Ratio 
Sideslope Sideslope Slope (YO) 

I Hydraulic Radius: 0.579 I 0.854 1 

Freeboard Limiting 
Mult. x Velocity 

Freeboard Freeboard 

(VxD) (fPS) Depth (ft) V O  of Depth 

Froude Number: 0.67 0.25 . 
0.1401 Roughness Coefficient: 0.0495 

. -  

Structure #I (Vesetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

Vegetated Channel Results: 

I Stability Stability j Capacity capacity ~ 1 
i 

aass D W/O aassDw/ i a a a ~ w / o  Class 6 w/ 
Freeboard Freeboard ! Freeboard Freeboard 

~ ~~ ~~~ 

11.68 ds 11.68 cfs 
Depth: 1.05 ft 2.05 ft ' 1.60 R 2.60 ft 

Top Width: 9.01 f€ 17.61 ft 13.73 ft 22.33 ft 

Design Discharge: 

-7 -- 

Velocity: 2.47 fps 1.07 fps 

X-Section Area: 4.72 sq ft 10.95 sq ft 
Hydraulic Radius: 0.510 0.777 

~ 

~ 

Froude Number: 0.60 0.21 

Roughness Coefficient: 0.0543 0.1669 

Structure #5 (Noneroa'ible Channel] 

Trapezoidal Nonerodible Channel Inputs: 

Material: Plastic 

Freeboard 

Mult. x 

! 
Left Right ! Freeboard Freeboard 

Width (R) Ratio Ratio Depth (ft) TO of Depth 
Bottom Sideslope Sideslope Slope ("10) Manning's n 

(VxD) 
10.00 3.0:l 3.0~1 12.0 0.0390 \ 1 .oo 

Nonerodible Channel Results: 

- 
Printed 03-23-2005 Filename: West 3 berms no sed 1 0 0 0 . ~ ~ 4  



0 

I Froude Number: 2.04 I 

T 

w/o Freeboard w/ Freeboard 

Design Discharge: 50.60 cfs 
Depth: 0.54 ft 1.54 ft 

Top Width: 13.26 ft 19.26 ft 

Velocity: 8.01 fps 

X-Section Area: 6.32 sq ft 
Hydraulic Radius: 0.470 

Structure #6 (Null] 
.- 

e- 
Filename: West 3 berms no sed 1000.~~4 Printed 03-23-2005 



SEDCAD 4 for Windows 
C d h t  <OOR Di-b I Crhumh 

1 

RFETS 

EAST CHANNEL SEDIMENT 

Ryan Archibald 

Filename: East berm final.sc4 Printed 03-1 9-2005 



1 

SEDCAD 4 for Windows 
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Subwatersbed Hydrology Detail: 
Peak Runoff 

Discharge Volume 

(6s) (ac-ft) 

curve 
Musk X UHS 

Number 
.~ 

# 1  1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078 

c 0.500 1.60 0.078 

#2 c 0.500 1.60 0.078 

#3 1 0.500 0.021 0.000 O.OO0 86.000 M 1.60 0.078 

1 -  c 1.000 3.20 0.157 

#4 c 1.000 3.20 0.157 

#5 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078 

c 1.500 4.80 0.235 

#6 c 1.500 4.80 0.235 
-~ -__ 

E l  0.500 0.021 0.000 0.000 86.000 M 1.60 0.078 

c 2.000 6.39 0.313 

#8 c 2.000 6.39 0.313 

#9 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.07E 

c 2.500 7.99 0.391 

2.500 
~ 

7.99 0.391 

#11 c 2.500 7.99 0.391 

I ,  Peak 
r.' 

P 
b I 

Stru sws Soil K L (f t)  s (yo) C 
# # 

#1 1 0.283 100.00 18.00 0.0700 0.9850 1 ! (1.8) 35,249 25.89 2.30 

I 1.8 35,249 25.89 2.30 
1 

#2 c 1.8 35,249 25.89 2.30 

v 

-_ -- ~- 
c 

I 

~~ ~ 

1 7 -  1 0.283 100.00 18.00 0.0700 0.9850 1 , 1.8 35,249 25.89 2.30 

c j 1.9 19,446 13.24 1.17 

I #4 c 1.9 19,446 13.24 1.17 

#5 1 0.283 100.00 18.00 0.0700 0.9850 1 1 1.8 35,249 25.89 2.30 
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C-.rinh* 300n Pi-li I Crhwlh 

c. L 

Peak Peak 

P PS # Conc. Conc 

(ms/l) (ml/l) 

Sediment Sediment Settleable 24VW 

(Wl) ; (tors) 
sws so i l  K L(R) S(O/~ )  c ,  # # 

c 2.1 14,127 8.98 0.79 

2.1 14,127 8.98 0.79 
~~ 

#7 1 0.283 100.00 18.00 0.0700 0.9850 1 . 1.8 35,249 25.89 2.30 

c 2.6 13,250 8.27 0.73 

c 2.6 13,250 8.27 0.73 
~~~~ ~ 

#9 1 0.283 100.00 18.00 0.0700 0.9850 1 1.8 35,249 25.89 2.30 

c 2.7 10,846 6.35 0.56 

#10 2.7 10,846 6.35 0.56 

#11 2.7 10,846 6.35 0.56 

7il~ - SZD 40 O A f i )  l,s(5)7 4 - l , A . ,  

pA-5 '- T J ~  t@> 
Sub watershed 77me of Concentration Details: 

Vert Dist. Horiz. D i n  Velocity ,-,me (hn) 
(ft) (W (fps) 

Stru sws Land Flow Condition Slope ("10) 
# # 

#1 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 

2.00 4.00 200.00 4.240 0.013 

#i 1 Time of Concentration: 0.021 
# 3  1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 

2.00 4.00 200.00 4.240 0.013 

#3 1 Time of Concentration: 0.021 

18.00 18.00 100.00 3.390 0.008 #5 1 3. Short grass pasture 

2.00 4.00 200.00 4.240 0.013 

#5 1 Time of Concentration: 0.021 

#7 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008 

8. Large gullies, diversions, and low 
flowing streams 

8. Large gullies, diversions, and low 
flowing streams ~- 

- 
8. Large gullies, diversions, and low 
flowing streams 

2.00 4.00 200.00 4.240 0.013 8. Large gullies, diversions, and low 
-___ 

#7 1 Time of Concentration: 0.021 

#9 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008 

2.00 4.00 200.00 4.240 , 0.013 8. Large gullies, diversions, and low I- flowing streams 

I #9 1 Time of Concentration: 0.021 I 
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Genera/ Information 

Storm Information: 
Storm Type: NRCS Type I1 

100 w - 24 hr Desiqn Storm: 

I Rainfall Depth- 5.000 inches I 
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Channel 

Channel 

Structure ffetworking: 

==> #S i 0.032 0.417 

==> #5 0.032 0.417 
.. - #1 

#Z 

Channel 

Channel 

Null 

~~~~ ~ 

Channel I #3 ==> #S i 0.032 0.4171 

#4 ==> #5 I 0.032 0.417 

#5 ==> #6 0.000 0.000 

#6 ==> End 0.000 0.000 

4 

Qsan7 
# 

Qlan 7 I iY 

#5 

7 
@ 

Structure Routing Details: 
Vert. Dist. Horiz. Dist. Velocity 

(ft) (ft) (fin) 
!jtru Land Flow Condition Slope (%) # 

8.00 80.00 1,000.00 8.48 0.032 8. Large gullies, diversions, and low 
#' flowing streams 

0.032 .. #1 Muskingum K: 

8. Large gullies, diversions, and low I '2 flowing streams 
8.00 80.00 1,000.00 8.48 0.032 I 

I #2 MuskingumK: 
~~ 

0.032 1 
8. Large gullies, diversions, and low I '3 flowing streams 8.00 80.00 1,000.00 8.48 0.032 I 

0.032 

0.032 

_. #3 Muskingum K: 

#4 flowina streams 

--- 
8.00 80.00 1,000.00 8. Large gullies, diversions, and low 

#4 Muskingum K: 0.032 
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Structure Summary: 
Immediate Total Total 

Contributing Contributing Runoff 
Area Area DiKfiarge volume 

2.500 2.500 14.36 0.72 

2.500 2.500 14.36 0.72 

2.500 2.500 14.36 0.72 

2.500 2.500 14.36 0.72 

#5 1.000 11.000 63.18 3.18 

#6 0.000 11.000 63.18 3.18 
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Froude Number: 0.64 0.23 

Roughness Coefficient: 0.0519 0.1533 

- Structure Detail: 
Structure #4 f VeQetated Channef] 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
Freeboard 1 Limiting 

Sideslope Sideslope Slope (%) Mult. x 1 velocity 
(VxD) I (fPs) 

Left Right R&,rdaa Freeboard Freeboard 

1 Depth(ft) %of Depth Ratio Ratio 
! 

3.0:l 5.6:l 2.0 0, B j 1.00 I 5.0 

Vegetated Channel Results: 
Stability Stability I Capacity Capacity 

U a a  D w/o am D w/ I Class6 w/o Class B wj 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 14.36 d s  14.36 cfs 
Depth: 1.11 ft 2.11 ft : 1.67 ft 2.67 ft 

Top Width: 9.57 ft 18.17 R i 14.36 ft 22.96 ft 
I Velocity: 2.70 fps 1.20 fps 

X-Section Area: 5.33 sq ft 11.99 sq ft 

Hydraulic Radius: 0.542 0.813 

Structure #3 (Veaetated Channef] 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
Freeboard ~ i ~ i t i ~ ~  

Sideslope Sideslope Slope (YO) Mult. x . Velocity 
Right Retardance Freeboard Freeboard 

Ratio Depth (ft) O/O of Depth UPS) I Ratio 
~ ~~ 

1 D, B 1.00 5.0 3.0:l 5.6:l 2.0 

Vegetated Channel Results: 

Stability Stability Capacity Capacity 

aass D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard ' Freeboard Freeboard 

Design Discharge: 14.36 cfs 14.36 ds 

Depth: 1.11 R 2.11 ft 1.67 R 2.67 ft 

I 14.36 ft 22.96 ft Top Width: 9.57 ft 18.17 ft ' 

Filename: East 4 berms no sed.sul Printed 03-23-2005 
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SEDCAD 4 for Windows 
Cnnrrinhe 3 0 0 1  Dimols I Srhuoh 

a a a  D w/o Class D w/ 
Freeboard . Freeboard 

7 

Class B w/o 
Freeboard FreebcMrd 

a= B w/ 

~ 

Stability stability I capacity Capadty- 1 

Depth: 1.11 ft 2.11 ft 1.67 ft 2.67 ft 

I Velocity: 2.70 fps I 1.20 fps I 
Hydraulic Radius: 0.542 

I X-Section Area: 5.33 s(1 ft I 11.99 sa ft I 
0.813 

I Roughness Coefficient: 0.0519 1 ~- ~~ 

I 0.1533 

Structure #5 /Nonerodible Channel) 

Trapezoidal Nonerodible Channel Inputs: 

Material: Plastic 

Left Right I Freeboard Freeboard Freeboard 

Ratio Ratio Depth (ft) YO of Depth 
Bottom 

Width Sideslope Sideslope Slope (YO) Manning's n 1 Mult. x 
(VxD) 

18.00 3.0: 1 3.0:l 12.0 0.0390 1 1 .oo 

Nonerodible Channel Results: 

w/o Freeboard w/ Freeboard 

Design Discharge: 63.18 ds 

Depth: 0.44 ft 1.44 ft 

Top Width: 20.67 ft 26.67 ft 
Velocity: 7.34 fps 

X-Section Area: 8.60 sq ft 

I Hydraulic Radius: 0.413 I 
I 

Froude Number: 2.01 I 

Structure #6 (Null) 

I Filename: East 4 berms no sed.sul Printed 03-23-2005 



SEDCAD 4 for Windows 
rnrnninht 1QOR Ch-li I Srhn-h 

8 

Curve 
UHS 

limeof MuskK 
Musk X stru sws SWSArea 

# # (hs) Number 
(ha) (ad  

#4 1 2.500 0.073 0.000 O.OO0 86.000 M 

c 2.500 

#3 1 2.500 0.073 0.000 0.000 86.000 M 

Subwatershed Hydmlogy Detail: 
Peak Runoff 

Discharge Volume 

(65) (ac-R) 
14.36 0.722 

14.36 0.722 

14.36 0.722 
~ 

c 2.500 

#2 1 2.500 0.073 0.000 0.000 86.000 M 

c 2.500 

14.36 0.722 

14.36 0.722 

14.36 0.722 

#1 1 2.500 0.073 0.000 0.000 86.000 M 

c 2.500 

~ 

14.36 0.722 

14.36 0.722 

#5 1 1.000 0.008 0.000 0.000 86.000 M 

Sub watershed Time of Concentration Details: 

5.74 0.289 

V e k  D i  Horiz. Dist. Velocity Time (hn) 
(W (f t)  UPS) 

# sws # Land Flow Condition Slope (Yo) 

c 11.000 

#6 c 11.000 

I # 1  1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 1 

63.18 3.178 

63.18 3.178 

~ 

2.00 
8. Large gullies, diversions, and low 
flowing streams 20.00 1,000.00 ,.,,by1 

#1 1 Time of Concentration: 0.073 

#2 1 3.Shortgrasspastut-e 18.00 18.00 100.00 3.390 0.008 

8. Large gullies, diversions, and low 
flowing streams 2.00 20.00 1,000.00 4.240 0.065 I 

I #2 1 Timeofconcentration: 0 . 0 4  

#3 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008 

2.00 20.00 1,000.00 4.240 0.065 
8. Large gullies, diversions, and low 

#3 1 Time of Concentration: 0.073 

#4 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008 

2.00 20.00 1,000.00 4.240 0.065 
8. Large gullies, diversions, and low 
flowing streams 

#4 1 Time of Concentration: 0.073 

#5 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 

#5 1 Time of Concentration: 0.008 
- 

Filename: East 4 berms no sed.sc4 Printed 03-23-2005 



. 
RFETS-1000 YEAR 

EAST CHANNEL 

SEDCAD 4 for Windows 
P-rinht 4 0 0 1  Di-ls I C.-hunh 

1 
_ -  

0 

Ryan Archibald 

Filename: East 4 berms no sed 1 0 0 0 . ~ ~ 4  Printed 03-23-2005 



SEDCAD 4 for Windows 
P-vrinht 1001 Dimoli I C h - h  

1 

Left Right Retardance Sideslope Sideslope Slope (%) Classes 
Ratio 

Structure Detail: 
Structure f 4  (vegetated Channel] 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
Freeboard Limiting 

Freeboard Freeboard 

Mutt x I vT:gy 1 Depth (ft) YO of Depth (VxD) 

I 8 . .  

3.0: 1 5 . 6  1 2.0 D, BI 1.00 1 5.0 

Vegetated Channel Results: 
Stability Stability j Capacity Capacity 

Class D w/o UassDw/ i U a s s ~ w / o  Class B w/ 
Freeboard Freeboard i Freeboard Freeboard 

19.46 cfs Design Discharge: 19.46 cfs 

Depth: 1.22 ft 2.22 ft 1.79 ft 2.79 ft 

Top Width: 10.47 ft 19.07 ft ' 15.37 ft 23.97 ft 

Velocity: 3.06 fps 1.42 fps 

X-Section Area: 6.37 sa ft 13.73 sa ft I 
Hydraulic Radius: 0.593 0.870 

Froude Number: 0.69 0.26 

Roughness Coefficient: 0.0486 0.1354 I 

Structure ,393 (Vesetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

I Freeboard Limiting 
Sideslope Sideslope Slope (O/O) Mutt. x I I Velocity 

Ratio Ratio I (fps) 'lasses : Depth (ft) O/O of Depth 
Retardance Freeboard Freeboard Right 

3.0:l 5.6:l 2.0 D, B ; 1.00 i 5.0 

Vegetated Channel Results: 
Stability Stability , Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Free board Freeboard Free board Freeboard 

Design Discharge: 19.46 cfs 19.46 cfs 

Depth: 1.22 R 2.22 ft 1.79 ft 2.79 ft 

I Top Width: 10.47 ft 19.07 ft . 15.37 ft 23.97 ft 

Filename: East 4 berms no sed 1OOO.scA Printed 03-23-2005 



SEDCAD 4 for Windows 

Freeboard ' Freeboad 

Velocity: 3.06 FPS 

Freeboard Freeboard 

1.42 fpS 

I X-Section Area: 6.37 sq ft I 13.73 sq ft I 
Hydraulic Radius: 0.593 

Froude Number: 0.69 

0.870 
0.26 

~ 

IRoughness C o e w i t :  0.0486 - 1 -  0.1354 I 

Stability S t a b i l i  

Class D w/o a a a  D WJ 

Freeboard Freeboard 

- -. ._ - 
Structure #2 (VeQetated Channel) 

Triangular Vegetated Channel Inputs: 

_ _  ~ Material: Grass mixture _ _  - -  - -  

Capacity Capacity 

Class B w/o Class B w/ 
Freeboard Freeboard 

Freeboard urniting 
Mutt x I v7iET 1 Retardance Freeboard Freeboard - Left Right 

Sideslope Sideslope Slope (YO) 
Ratio oepth(ft) %of Depth NxD) Cia- 

Design Discharge: 19.46 6 s  
Depth: 1.22 ft 2.22 ft 

I I . ,  
3.0: 1 5.6:l 2.0 0 , B I  1.00 i 5.0 

19.46 13s 
1.79 ft 2.79 ft 

Velocity: 3.06 fps 

X-Section Area: 6.37 sq f t  

1.42 fps 

13.73 Sq ft 

I Top Width: 10.47 ft 19.07 ft I 15.37 R 23.97 ft I 

Froude Number: 0.69 0.26 
I Hydraulic Radius: 0.593 I 0.870 I 

Structure #I  Weqetated Channel] 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
Freeboard ~i,,,iti~ 

Velocity 
(VxD) I (fPd 

Retardance 1 Freeboard Left Right 

Ratio Ratio Classes 1 Depth@) % o f  Depth Sideslope Sideslope Slope ("10) Mult. x 

3.0: 1 5.6:1 2.0 D. B I  1.00 I 5.0 

-a 

Vegetated Channel Results: 

- 
Filename: East 4 berms no sed 1 0 0 0 . ~ ~ 4  Printed 03-23-2005 



Stability Stabi l i i  

Class D wlo 
Freeboard .- 

I 
Freeboard 

a a a  B w/o 
aasDw' Freeboard I Freeboard 

Velodty: 3.06 fps 

I Design Discharge: 19.46 cfs I 19.46 ds 1 

1.42 fps 

Froude Number: 0.69 
Rouqhness Coefficient: 0.0486 

I X-Section Area: 6.37 sq ft } 13.73 sq ft I 
0.26 

0.1354 

I Hydraulic Radius: 0.593 I 0.870 I 

Left Right 

Width (ft) Ratio Ratio 
Sideslope Sideslope Slope ("10) Manning's n 

Freeboard 

Mult. x 
(VxD) 

Freeboard Freeboard 

Depth (ft) YO of Depth 

Structure #5 fNonerodible Channel) 

Trapezoidal Nonerodible Channel Inputs: 

Material: Plastic 

~ 

I 18.00 3.0:l 3.0:l 12.0 0.03901 1.00 

Nonerodible Channel Results: 

I wlo Freeboard w/ Freeboard 1 

Structure #6 (Null' 

Design Discharge: 85.64 cfs 
Depth: 0.53 ft 1.53 ft 

~~ ~~~ 

Top Width: 21.19 ft 27.19 ft I 
Velocity: 8.21 fps 

X-Section Area: 10.43 sq ft 
Hydraulic Radius: 0.488 

I Froude Number: 2.06 I 

Printed 03-23-2005 
L-- Filename: East 4 berms no sed 1 0 0 0 . ~ ~ 4  
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APPENDIX D 

ATTACHMENT 3 
NAG REPORTS 



l - l  
' Discharge Peak Flow Velocity [fps] Area [ s ~ f t ]  Hydrauiic Normal 

[cfs] Period [hrs] Rad~us[ft) Depth [ft) 

a 
1 I I I I 

Wtdth = 10.M1 W 3.0 'Bend Radius Length Super Elevation 3.0 
[ft] Protection [ft] Depth [ftJ 

105.0 5.2 a7 



(North American Green - ECMDS Version 4.2 ) ~ ~ ~ Z ~ ~ ~ ~ ~ : ~ ~ P M ~ C O M I J U T E D  BY: 
IPROJECT NAME: RFETSULF b D J E C T  NO.: 
~ R O M  s TAT ION/REACH: D O  STATION/REAM: $RAIWEAREA: fDESlGN FREQUENIX 

Discharge Peak flow 'Velocity (fpa) 
[ds] Pei id [hrs) 
63-0 1.5 7.1 0 

Area (sq.ft) Hydraufic Normal 
. Radars(ft] Depth [ft) 

8.88 0.42 a46 

BEND RESULTS 8 

I Bend Radiir I Length /Super Elevdion) 
[ f t ]  I Prote&on[ft] I Depth[ft] 

200.0 I 5.4 0.6 I 

PSO ln=0.0411 

Bottom 
3.0 Wldth = 18.00 ft 3.0 

LINER RESULTS Not to Scale 

. -  

a 



North American Green - ECMDS Version 4.2 

FROM STAT ION/REACH: )TO STATION/REACH: 

m i 0 4  57 PM lCOMFlJTED BY: 
PROJECT N A M E  RFETS-OLF !PROJECT NO.: 

BEND RESULTS I 

Discharge 
[ds] 
14.4 

Peak flow Velocity lfps] Area (spft) Hydraulic Normal 
Peimd [hrs] Raduslft) Depth [ft] 

20 5.41 2 66 0.38 0 79 

'L 5.6 Bottom 'J  3.0 
Width = 0.00 It Bend Radius Length 

[ft] Protection [ft) 
5.0 96  

LINER RESULTS 

Super Elevation 
Depth (ft) 

2.0 

Not to Scale 



Discharge Peak Flow 
[cfs] Period [hrs] 
14.4 20 

Velocity [fps] Area [sgft) Hydiardc Normal 
R W i I  Depth [ f t l  

8.68 1.66 0.11 0.1 1 

Matting Type 

Staple Pattern 
Reach 

Straight C125 
Staple D 

Vegetation Charactecidics 
s tabirdy Analysis Permissible Calculated Safely Factor Remarks 

'phase T~~~ Denit,, Shear Stress Shear Stress 
w1 IPsrl 

-a Unvegetated 2.25 2.23 1 .01 STABLE 
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Pow7 mnl EYGN 
MblsER -1E COC%&lE ELEVATION 

W1 147196.3 2080845.4 6040.0 
w2 
ws 
w4 
1 5  
W 6  
w7 

W 8  

w9 
wm 
wn 
W U  
W l 3  
W14 

1: 
wl7 
YtB 
wl9 

141800.9 
141114.9 
141113.0 
141763.4 
14~763.8 
147146.8 
147145.0 
141716.2 
141713.2 
141699.8 
i4nm.o 
141694.6 
741101.5 
147660.2 
147690.0 
141652.1 
141662.4 
141634.1 

2080868.5 
2080854.6 
2080864.4 
2080831.0 
2080816.3 
2080849.2 
2080853.0 
2080850.2 
2080859.1 
2080835.1 
2080883.0 
2080863.1 
2080810.4 
2080889.2 
2080939.9 
2080931.1 
2080940-0 
2080982.9 

6040.0 
6026.0 
6026.0 
6050. o 
6030.0 
6024.0 
6024.0 
6022.0 
6022.0 
6028.0 
6024.0 

6020.0 
6020.0 
6020.0 
6020.0 
60010.0 
6010.0 , 
6010.0 

W23 
W24 

W25 
W26 

W27 
W28 
W29 
W 3 0  
w31 

w33 
WS4 
W 3 5  
W.36 
w37 
Wu)  
w39 
‘140 

w32 , 

141638.5 
141641.1 

141555.6 
141592;Z 
147580.2 
741586.1 
141529.6 
141536.5 
741509.6 
747549.1 
141506.4 

141514.6 
741465.4 
741413.1 
141459.8 
141469.8 
147452.3 
141415.1 

2081083.4 
2081088. 4 
2081141.0 
2081215.8 
2081161 - 9  
2081169.5 
2081205.5 
2081212.8 

2081231.0 
2081230.7 

2081236.4 
2081326-9 
2081329.4 
2081367.8 
2081368.0 
2081410.3 
2081415.9 

~ 1 1 8 9 . 1  

5992.0 
5992.0 
5990.0 
5990.0 
5980.0 
5980.0 
5912.0 
5912.0 
5980.0 
5980.0 
5968.0 

5968.0 
5956.0 
5956.0 
5954.0 
5954.0 
5954.0 
5954.0 

coNsTRucT)c( CONTROL WNlS E N  cHp3c(EL 
€61 OESCN a CO%&f ELEVATION 

El 7-4 2082561 6008 4 
€2 7479989 208257ai 6006- 8 
U 747983.6 2082521.7 60056  

E5 747975.9 2062573.4 5994.1 
2082594.4 6001.2 E6 747970 

E16 747947.7 2082574 5990.5 
E17 747-9 2082556.4 5-5 
E24 747929.8 2082570.9 59B8.1 
E27 747925.2 2082562.2 59881  
E31 74791S9 2082617.8 5991.1 
E35 747907 2082556.2 5991 
E58 7479042 2082600.3 5983.3 
E44 7478881 2082585.9 5983.3 
E55 747064.6 20826227 59785  
E58 747856.3 208260&8 59785  
E61 747655.2 2082646.5 59821  
E65 747640.9 2082597.8 5982.3 
E n  747626.4 2082659.1 5973.7 
E73 747821 2082622 5975. 7 
E92 7477752 2082648.6 5967.7 
E93 747774.2 20826546 5967-7 

€4 747977.2 2 0 8 2 5 5 ~ 7  5994.1 

rpyBER P o p n m  0 0 0 R M * T E  COM(DDU1E EAST -- 

E127 7476926 2082589.1 5964.3 
ElS4 747680.2 2082640.6 5959-6 
El36 747675.4 2082557.4 5965.7 
E138 747672.9 20826083 5954.5 
El41 747664.4 2082624.2 5954-5 
El 52 747642.3 208261 9.6 59% 6 

5449.7 
E157 747634.1 2082U1.9 5954-5 
El 59 
El 72 
E175 
El 79 
El 82 
E186 
El99 
E202 
E206 
E r n  
E228 
EZSO 
E254 
E255 
E256 
E257 

€154 74m4i.s 2082587 

747629.8 

747603 
747596.3 
747594.3 
747590.3 
747572.6 
747558 8 
747561.2 
747557.5 
747525 3 
747522.5 
747505.2 
747506.7 
747495.4 
747491.4 

747608 4 
2082My). 9 
2082552 
2082494.5 
2082574.3 
20825612 
2082441.8 
2082504-4 
208240!%9 
2082525 
2082456.1 

2082466.2 
2082387- 9 
2082441.7 
208ZJ8QI 
X)8241Q 1 

2 0 8 2 4 ~ 1  

5949.7 
5943.7 
5947.8 
5946.6 
5943.7 
5948.7 
5956.5 
5946.7 
5938 8 
5930 
5931.8 
5930 

UV 
t 

W41 141454-8 2081431.8 5932-0 E103 747741.2 2082613 5969.8 
W42 747412.9 2081446.2 5952.0 €106 747742.8 ~08mss.g 5968 

v20 141100.6 2081080.3 6010.0 
Izl 747652.2 2081038.4 5998.0 I E l l 6  747717.4 20826254 5960.5 I 

~ ~ \ ~ ~ ~ Y ~ F L A l S \ O l f ~ Z O O 5 \ S ~ f W a t ~ \ ~ ~ ~ e v . ~  Date: 5-19-2005 



NAC C125 
EROSION UAT raEX CEomDGf TEwoRWZY CHECK-OW 

W S T M L  PER W A C T U l E R s  RECOUUDQA- ~SPECFCATION 02228, 
CIECK-OM4 SPACha: WUAX DMR5loN BERUS l.2.3 

m M A X  0IvERSK)N BERY 43.6.7 

COVER F U  NhG Cl25 OR EWVALENT EROSION 

EXISTING GRADES 

mwm AREAS OUTSIDE OF THE WASTE "FOOTPRINT" COVER sot MAY BE 
LESS THAN r (m TRANS~TION AREAS) OR wo COVER sw 

DIVERSION BERM (SECTION) 
NTS 

COVER SLOPE 

I 

I -  ! I  

CHANNEL 
SIDESLOPE 

/ 
eL&um 

NOTE: NAC P550 OR EWALENT EROSION MA1 ON cw\NNEL B O T T W  CHANNEL YMSLOPES. 
DOWNSLOPE CHANNEL BOTTou.AM) DOWMLOPE CHANML SP#sLOPES. 
NAC C125 OR EOUNALEM ON COVER SLOPE. 

I 

DOWNSLOPE CHANNEL TRANSITION FROM DIVERSION BERM TO CHANNEL (PIAN VIEW) 
NTS 

1' TOP 

I VAR I ES sf€I!QM 

N0TE:NAC P550 OR EOUIVALENT EROSION UAT ON CHANNEL BOTTOM 
AND ALL SIDESLOPES. INSTALL ACCORDING TO MANUFACTURER'S 
RECCOLIENOATIONS. 

PERMANENWGRASS LINED CHANNEL DETAIL (SECTION) 
NTS 

009 (PLAN VIEW) 

DIVERSION BERM AT RIDGE LINE (PUN VIEW) 
NTS 

\ I .  FINAL COPY 
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REPLY REQUIRED BY 5/25/05 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

PROJECT 
JOB NUMBER 
LOCATION 

POTENTIAL IMPACT 
NOTICE 

X LABOR 
X MATERIAL 

SCHEDULE - 

ENGINEERING CHANGE REQUEST 

Cover Original Landfill 
TO1 13090 
RFETS 

ECR NO. 003 
PAGE 
ECR DATE 
REPLY DATE 

1 OF 2 
5/24/05 
5/25/05 

TO Randy Thompson 
SUBJECT Buttress 
DRAWING NO. 

COMPANY 
LOCATION 
SPEC. NO. 

Earth-Tech 
Rockv Flats OLF 
02221 -0983 

CHANGE REQUESTED 

Change Buttress Fill Placement testing requirements as per attached page 

INFORMATION TO CONTRACTOR 

Gwe)/eA 
RESPONSE TO CHANGE REQUEST 

I -  ~ 

CDPHE REPRESENTATIVE DATE 



SPECEICATION 0222 1-0983 
Section 3.06 BUTTRESS FILL PLACEMENT 

8. Where density testing is required by the Specifications, p;thprnuclear density 
W e s t  methods will be used for the field testing 
of the in-situ dry unit weight and moisture content of the in-place, compacted fill. 
One additonal nuclear density test (ASTM D 2922) will be performed by the QA team using a 
different nuclear density gag e: 
w 
and 
one laboratory moisture content (ASTM D 2216) test will be conducted per 
20 nuclear density tests (ASTM D 2922) to calibrate the results of the nuclear 
density meter. All nuclear density gages will be calibrated as per manufacturer’s 
recommendations. If consistent calibration is demonstrated, frequencies may be 
reduced. Allowable moisture and dry density correlation deviation limits are 
presented in the Specifications. Any discrepancies between test results will be 
resolved by the QCSM and the Site Quality Assurance Manager (SQAM).  



ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill 
JOB NUMBER TO1 13090 
LOCATION RFETS 

ECR NO. 005 
PAGE I OF 1 -. . _ _  

ECR DATE 511 8/2005 
REPLY DATE 511 9/2005 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Drain Rock Thickness Acceptance LOCATION Rocky Flats OLF 
DRAWING NO. SPEC 02222 SPEC. NO. 

CHANGE REQUESTED 
Insert into SPEC 02222 - Drain Rock PART 3 EXECUTION 
3.02 DRAIN ROCK MATERIAL 
C Measurement 
The thickness of the drain rock layer shall be the average thickness of all the survey 
measurements with no single measurement less than 0.8-feet thick. 

REPLY REQUIRED BY 6/10/2005 POTENTIAL IMPACT 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
NOTICE 

X LABOR 
SCHEDULE 

MATERIAL 
NO IMPACT 
OTHER 

IVED BY ABOVE DATE. 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 
This modification is approved. The average of all survey points will meet the 1-foot thick design 
with a tolerance at any individual point of -0.2 feet. 

i. 



ENGINEERING CHANGE REQUEST 

REPLY REQUIRED BY - 7-w & 

A DELAY IN THE PROGRES 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

k -1 c/-w 
DATE 

/ OF 

PROJECT Cover Original Landfill ECR NO. 6 
JOB NUMBER TO113090 PAGE t 
LOCATION RFETS RFI DATE 6 - I  q-of  

REPLY DATE - / ? ' - O y  

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 
 LABOR 
- MATERIAL 
- NO IMPACT 

OTHER - 

TO COMPANY 
I -~ 

SUBJECT b&.Roclc Q A h  c LOCATION 
DRAWING NO. SPEC. NO. 

CHANGE REQUESTED 

ATURE 

INFORMATION TO CONTRACTOR 



ENGINEERING CHANGE REQUEST 

REPLY REQUIRED BY L -20-c 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

L-/7-pr 
DATE 

PROJECT Cover Original Landfill 
JOB NUMBER TO1 13090 
LOCATION RFETS 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 
LABOR 3 MATERIAL 
NO IMPACT 
OTHER 

- 

- 
- 

ECR NO. 007 
PAGE I OF 7 
RFI DATE 6 --/?-or . .  ~ 

- 

REPLY DATE 6 -zO -o< 

COMPANY 
LOCATION 
SPEC. NO. 

c CONTRACT REP SIGNATURE 

INFORMATION TO CONTRACTOR 
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HYCROSCOPIC MOISTURE FOR MINUSltl SIEVESAMPLE 

WI. Soil R TPS (8m) 

Dry So;l R T.re(gm) 

Tare Waghi (gm) 

Mouhrrc C00151(.L) 

T o b l  Wdghl ofSnrnpk Used For Shvr Annlyrb Co-td for Hyd-opk Mobtun 

Tnral Waght(gm) 

MATERIAL S I E E  

Tmr Wdghi 

F] 

1 

RACK SIEVE 
Tm W%ht 

MOMtIAhUYFAR 

PROJECT NAME 

PROJECT NUMBER: 

SA.WLE ID: 

TYPE 

Docriplion 

USCS 

HYDROMKTKR ANALYSIS 

Spodb Gravihl (Icrtcd) 

LL TEST BY 
PI. 

PI REVIEW BY 

DATESe+ UP 

WEIGHT OF SAMPLE USED FOR HYDRO-R "tS1 
WL of Srmple W e  0, Dry (gm) -1 

mbbla FI 
comcgrllvd 12.14 

meneland 1.24 
fncgrsvd 88.61 

6.93 

1 

Colder Associates Inc. 
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TABLE 2 
KAISER HlLLlROCKY FLATS FIELD AND LAB 

053-2203-0001 
RIGID-WALL COMPRESSION 

CONSTANT-HEAD PERMEABILITY 
10-INCH DIAMETER CELL 

Project Title: 
Project Number: 
Date Tested: 

Sample Setup 
Initial Sample Height. in 
Mold Diameter, in 
Sample Area, in2 
Wet Sample Weight, g 
Wet Sample Weight, Ib 
Dry Sample Weight, g 
Dry Sample Weight, Ib 

Kaiser Hi1VKoCL.y Flats Field and Lab 
053-3903400 I Sample: D R 4  

Boring: 

611 3/05 Depth: - 

Initial Sample: 
10.504 Moisture Determination 
IO .oo Tare 
78.54 

21,147.8 
46.63 Tare Weight, g 

21,083.7 Moisture Content, YO 
46.49 

Wet Weight and Tare, g 
Dry Weight and Tare, g 

Initial Sample Density and Void Ratio 
Specific Gravity’ 2.70 
Initial Sample Volume, ft’ 0.477 
Initial Wet Density, Ib/A3 97.7 
Initial ~ r y  Density, 97.4 
Initial Void Ratio 0.73 

Final Sample Density and Void Ratio 
Final Sample Height, in 
Final Sample Volume, ft’ 
Final Dry Density, Ib/A’ 
Final Void Ratio 

I I I Dry I I I 
Load Height Dcnsity Void Flow Rate 
(psi) (in) (pcf) Ratio (mUsec) Gradient 

16 10.302 99.3 0.70 34.62 0.0 I 

.- 
..? 

NOTES: . ‘Specific Grakity = Assumed Value 

JUNE 2005 GOLDER ASSOCIATES INC. 

M31 
864.60 
862.30 
105.68 

0.3 

10.301 
0.468 
99.3 
0.70 

I i 

Permeability 

~~ 

5.1E+00 T 0.41- I 

053-2203-0001 



053-22034 
une-05 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D42 I ,  D422. D43 18 

PROJECT NAME: 
SAMPLE ID: DR-3 Depth (fi): 
TYPE: Pail 

Kaiser HilURocky Flats Field & Lab 

1 

DESCRIPTION: 

USCS: 

% 

P 
a 
S 

S 
i 

lz 
n 

Brownish yellow ( I O  Y R  6\61 poorly graded gravel 

GP 1 

IO 

fl11l If4 U 

I 

Particle size in millimcters 
0.1 , 0.0 I 0.001 

I I I Fmc I Sih OT Clay COanC F m  Corm Mcdlum 

SAND FINES COBBLES GRAVEL 

Particle Size Particle Size 

~ 

F 



. - , . . . . . . . . . . . . PROJeCT NAME 

Tare h'c 

MATERIAL SIEVE 

1 

PROJECT NIJMBER: 

SAMPLE ID. I 
'IYPE 

Darnpplloa 

USCS 

LL =BY 
PI. DATE S E T  UP. 
PI R e v l g w  BY 

86.00 

Colder Associates Ioc. 



TABLE 1 
KAISER HILUROCKY FLATS FIELD AND LAB 

053-2203-0001 
RIGID-WALL COMPRESSION 

CONSTANT-HEAD PERMEABILITY 
IO-INCH DIAMETER CELL 

e Project Title: 
Project Number: 
Date Tested: 

Sample Setup 
Initial Sample Height, in 
Mold Diameter, in 
Sanple Area, in’ 
Wet Sample Weight, g 
Wet Sample Weight, Ib 
Dry Sample Weight, g 
Dry Sample Weight, Ib 

Kaiser Hill/fhhy Flats Field and Lib 

611 3/05 
053-22034IOO I 

Boring: 
Sample: DR-3 
Depth: - 

10.6292 
10 .oo 
78.54 

21,745.2 
47.95 

21,667.1 
47.78 

Initial Sample: 
Moisture Determination 
Tare 
Wet Weight and Tare, g 
Dry Weight and Tare, g 
Tare Weight, g 
Moisture Content, YO 

M93 
854.30 
85 1 so 
~ 

102.30 
0.4 

Initial Sample Density and Void Ratio 

Specific Gravity’ 2.70 Final Sample Heighht, in 10.378 
Initial Sample Volume, A’ 0.483 Final Sample Volume, f13 0.472 
Initial Wet Density, lb/f13 99.2 Final Dry Density, Ib/f13 101.3 
Initial I)ry Density, Ib/f13 98.9 Final Void Ratio 0.66 
Initial Void Ratio 0.70 

Final Sample Density and Void Ratio 

NOTES: ‘Specific Gravity = Assumed Value 

JUNE 2005 GOLDER ASSOCIATES INC. 053-2203-000 1 

.. 
,(. 



M a y 4 5  053-2203-a 
PARTICLE SIZE DISTRIBUTION & ATTERBERC L IMITS 

ASTM D42 I .  D422, D43 18 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

SAMPLE ID: DR-4 Depul(fi): - 

I00 

90 

80 

% 70 

60 
a 

50 

i 
n 40 

g 
30 

s 

20 

10 

0 

DESCRIPTION: 

USCS: 

I 0. I 0.01 0.00 I I000 IO 
Particle size in millimeters 

Mcd~lll I Fix I Silt OT Cby 

GRAVEL I SAND RNE5 

C a m  F u x  l C o v v  I 
COBBLES 

Particle Size Particle Size 

Brownish yellow ( IO YR 616) poorly graded gravel 

GP I 

(rn) XFlnCr  

0.035 3.5 
0.022 33 
0.013 3. I Fina 
0.0093 2.8 SillorClay 4.41 
0.0066 2.1 
0.0032 2.4 
0.00 I3 2.2 

'L ASTIC 

o IO m 30 40 I 

Y CHART 

M 70 Ro W lo0 110 

LIQUID LIXIIT(LL) 

ATTERBERG LIMITS 

PL P' spc ni. LL 

- - - - - 

Colder Associates Inc. 



ENGINEERING CHANGE REQUEST 0 
PROJECT Cover Original Landfill ECR NO. 008 
JOB NUMBER TO113090 PAGE 1 w  2 
LOCATION RFETS ECR DATE 6/22/2005 

REPLY DATE 6/23/2005 

~~ 

TO Randy Thompson 
SUBJECT Revegetation 
DRAWtNG NO. 012A 

CHANGE REQUESTED 

Replace erosion mat (NAG C125) with FlexTerra hydromulch erosion in disturbed soil areas 
outside of diversion berms and channels. The NAG C125 and Nilex geobridge 
will be installed in the diversion berms as shown on section 1 and NAG P550 will be 
installed in the Channel as shown on Section 2. 

REPLY REQUIRED BY POTENTIAL IMPACT I NOllCE 
6/23/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD SCHEDULE 
D BY ABOVE DATE. 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 
The design of the general 18% cover slopes at the OLF originally included temporary erosion protection consisting o f  NAG 
C125 erosion mat (or equivalent). At the request of the CDF&W this was changed to the biodegradable NAG C125BN 

as the manufacture's published Cover Factor (C) is equivalent (or better) than that used in the design analysis. However, the 
manufacture's published life span for Flexterra is one year, whereas the published life span for NAG C125BN is two years 
(NAG C125 is three years). The Flextena temporary erosion control must be evaluated after one year to determine if 
vegetation has established or if reapplication is required to match the effective life span of  NAG C125BN. 

erosion mat. The use of Flcxterra in disturbed soil areas outside of diversion berms and channels is an acceptable alternative \ 



: , 

Original Landfill Accelerated Action 

Design Specifications Division 2 

SPEC-02900-0990 
SEEDING 

Revised 7/7/05 

w- 
APPROVED APPROVED AS C O R R E m D  

REVISE AND SUBMIT NOT APPROVED 

APPROVAL IS FOR CONFORMANCE TO THE SITE DESIGN PRXESS AND WITH THE 
DESIGN CONCEPT OF THE CALCULATIONS, PLANS, AND SPECIFICATIONS. 

PROJECT CHIEF ENGINEER DATE 



SPEC-02900-0990 
SEEDING 

PART1 GENERAL 

1.01 SUMMARY 

A. The vegetation requirements for seeding shall be as described in the plans referenced 
below. All activities performed by the SUBCONTRACTOR shall be in accordance with 
all applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. The following publications listed below form a part of the Specification to the extent 
referenced. The publications are referenced in the text by basic designation only. The 
most recent version of the referenced test methods shall be used in all cases. 

1 .  American Society for Testing and Materials 

a. ASTM D 2974 Standard Test Methods for Moisture, Ash, and Organic 
Matter of Peat and Other Organic Soils 

2. U.S. Department of Agriculture Federal Seed Act of 9 August 1939 (55 Stat. 
1275) 

3. The WETS Revegetation Plan (Jan 2004, Rev 2) 

1.03 SUBMITTALS 
0 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 01 305 SUBMITTAL 
PROCEDURES: 

1. Manufacturer’s Catalog Data: 

Manufacturer’s standard catalog data giving the brand names and catalog 
numbers of erosion control materials, in sufficient detail to demonstrate complete 
compliance with this section. 

2. Manufacturer’s Instructions: & 

The manufacturer’s installation instructions and procedures. 

3. Approval of Materials: 

Material sources and material test results prior to field use. 

4. Certified copy of seed analysis. 

5. Seed bag tickets. 

SPEC-02900-0990- 1 



1.04 CONSTRUCTION QUALITY ASSURANCEYQUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. 

I .05 DELIVERY, STORAGE, AND HANDLING 

A. Delivery 

Material used for seeding, such as seed, fertilizer, hay-, haystraw bales, blankets, 
etc., shall be inspected upon arrival at the job site. 

I 

B. Storage 

Seed shall be protected from any drying, moisture or contamination by detrimental 
material upon delivery and when being stored. 

PART 2 PRODUCTS 

2.01 SEED 

A. The pure live seed (PLS) mixture to be used shall be as follows: 

1. Seed Mixture: 

a. The seed is to be ordered as PLS. 

b. The seed must be certified weed-free. 

C. Seed is to be ordered and bagged separately by species (i.e.. the seed 
company should deliver all the seed in separate bags by species). This 
allows Site ecologists to examine the seed for punty prior to seeding. 

d. Seed bag tags will be pulled off the bags and provided to the 
CONTRACTOR. 

C S e d  mix (Note: Because the seed will be . .  B. 
hand-broadcast. this seed mix is double the RFETS revegetation Zpplication rate for hillside slo-pe areas):: 

Species Lbs PLS / acre 
Thickspike wheatgrass. Critana 1;46 
Western wheatgrass. Amba 8.34 
Slender wheatmass, San Luis 5.44 
Sideoats mama. Vaum 2.98 
Blue mama, Hachita 1.48 
Buffalo Grass, Texoka - 9.68 
Green needle. Lodorm 2.42 
Total Ibs PLS per acre 31.8 

SPEC-02-2 



2.02 NUTRIENT AMENDED SOIUTOPSOIL 

Property Test Met hod 
Tube Diameter Measured 

Measured Massmnit Length 

I A. 
Ph-Nutr ients  may be added t o  the FlexTerra as Der manufactures recommendation. 

JhglishValue 

1.0 Ib/ft 

€4. I 
2.03 SOIL EROSION CONTROL MATERIAL AND STAPLES 

A. Erosion control materials shall conform to Section 02228 EROSION CONTROL 

I 1 .  Synthetic Erosion Control Materials shall be Nonh American Green C3SO and 
PSSO or equivalent. 

2. -Degradable Erosion mat shall be North American Green C I25 
W B N .  or eaivalent. 

3 .  - .  f Straw for crimping shall be certified as weed and pest free according to 
the Colorado Weed Free Forage A c t . M  

4. Fiber Ffiltration Ttube shall be Terra-Tubes@ TT965P as manufactured bv 
Profile Products, LLC (or similar) and shall conform to the following property 
values: 

The FGM shall be Flexterra (or 
--,and shall -be applied at a rate of 2.500 to 
3.500 pounds per acre/?”””. 

PART 3 EXECUTION 

3.01 SEEDING AND EROSION CONTROL 

SPEC-02900-0990-3 

~ 



A. General Erosion Control (Top of landfill and buttress): This section applies to areas of 
the landfill where permanent and deEradable erosion i i ia tewtfd is not required. namely 
the top of the landfill (outside the diversion berms) and the top of the buttress. Seeding 
and erosion control will take place per the current R E T S  Revegetation Plan with the 
following modifications: 

I )  Humic bottom alluvium (excavated from the buttress area) will be incornorated into 
the RFA cover soil as per Buckner memo. 

2) The RFA cover soil will be disced or ripped as needed to mkkk-compensate for  
overcompaction due to construction equipment traffic. 

3) Straw crimping will be implemented in all areas not covered bv erosion matting 
IC125BN. P550, or C350). Crimping will be performed 
pemendicular to the slope. and then cross-slope (alonp contour lines). 

first 

4J-Broadcast seed prior to straw crimping. 

5 )  Flexterra spray-on flexible growth medium (or eauivalent) will be applied at a rate of 
approximately 2.500 to 3.000 Ibdacre to all seeded areas in accordance with 
manufacturers instructions to provide a seedbed for germination. 

6) After seeding and application of erosion protection. no vehicles or equipment will be 
allowed on the cover without specific authorization from the RM. 

A B .  Permanent Erosion Control (- hannels, and buttress sideslope): 

1) The bottom area of the channelm will be ripped or disced as needed to enhance 
seed growth. 

2) The RFA will be placed on the south ;ace of the buttress f i l l  and graded with a D6 
LGP or similar equiphent to minimize overcompaction. 

2+3J-Apwoximately-mk&wm eC 2-inches of bottom alluvium (excavated from buttress 
area) will be placed on the surface of the Rocky Flats alluvium in the following 
critical erosion areas: in the- bottom of the channels and on the buttress sideslope. 
This bottom alluvium will be placed prior to installing P550 or C350 erosion matting. 

I 

I 3)4_LA B G R E L G P  dozer (- r equivalent equipment) will be 
used to grade -the 2-inches of bottom a l l u v i u m t o  
minimize overcompaction. 

I 
I 

*&Seed will be hand broadcast due. to safety issues of using equipment on 
slopes8eFRts. 

5j6) Permanent erosion mat will be placed and stapled per manufacturer’s 
recommendations and as shown on the DRAWINGS. NAG P550 (or equivalent) will 

SPEC-02900-0990-4 



.- . 

be installed on the channel bottom and sideslopes. NAG C350 (or equivalent) w i l l  be 
installed on the buttress sideslow. 

6j7)No vehicles or equipment w i l l  be allowed on the berms or in the channels without 
specific authorization from the RM. 

- .  D i version Be r m s j  . .  C. 

I )  A 116 I-GP dozer (or equivalenl equipment) wi l l  be used t o  crade and construct rhe 
diversion hcrnis IO miniinize over-compaction. 

2) Seed will be hand broadcast due to safety issues of' using eairipinent on berms. 

3) Erosion mal (NAG C I25 B N j  or equivalent) wi l l  be placed per manufacturer's 
recommendations and as shown on the DRAWINGS. 

4) Temporary checkdarns (Nilex Gedr idge or equivalent) wi l l  be installed as per 
manufacturers recommendations and as shown on the DRAWINGS. 

5) N o  vehicles or equipment w i l l  be allowed on the berms or in  the channels wittiout 
specific authorization from the RM. 

; e. D. FLEXIBLE GOWTH MEDIUM 
1 ) Strictly comply with manufacturer's installation instructions and 

recommendations. Use approved hydro-spraying machines with fan-type 
nozzle (50-degree tip). To achieve optimum soil surface coverage apply FGM 
from opposing directions to soil surface. 

2) Erosion Control and Revegetation: 
Step One: Apply seed, fertilizer and other soil amendments with small 
amount of -GM for visual-metering. 
Step Two: Mix 50 Ib of FGM per 125 gallons 

confirm loading rates with equipment manufacturer. 
f water; 

E. FIBER FITRATION TUBE 

Fiber filtration tubes (FFTs - Terra-Tubes or equivalent) may be installed 
according to manufacturers instructions to supplkment FGM erosion control. 

SPEC-02900-0990-5 
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***END OF SECTION*** 

a 
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Notes from 6/1/05 Field Visit to Old Landfill 
David L. Buckner, ESCO Associates 

The remediation site at the Old Landfill was visited 6/1/05 to ascertain the nature of salvaged and 
stored topsoil material and its potential use in the reestablishment of a plant growth medium on 
the Old Landfill cover. The East'stockpile consisted of material removed from a strip adjacent to 
Woman Creek. Included were small cobbles (40% volume) in a matrix of dark, organic enriched 
sandy clay loam (USDA texture). This haterial would be best used as a subsoil (Le. not placed 
as the top layer). Because of its fine texture, the relatively high soil moisture storage capacity of 
this material could best be used best in a position beneath another material that itself had a 
higher infiltration rate and an ability to accept moisture then retain it briefly as it moved down into 
the sandy clay loam. 

The west stockpile consisted of very dark and apparently favorable material that had a loam 
(USDA) texture. This soil will serve very well as a topdressing layer, functioning as the moisture- 
accepting layer. 

Use of matting: The CA350 matting that includes the Sdimensional plastic mesh and will be 
used on the lower slope edges should have a soil cover a few inches thick over it. Mat used 
upslope (1 25 BN) should be placed on the surface. 

1 



ENGINEERING CHANGE REQUEST 

0 PROJECT Cover Original Landfill ECR NO. 00 9 
JOB NUMBER TO113090 PAGE / OF 20 
LOCATION RFETS RFI DATE 7 - L - O S  

REPLY DATE 7 - 7 - 6  

TO PACJPY 7 i i r s o J  COMPANY 

DRAWING NO. 4 SPEC. NO. O Z t Z 3  
SUBJECT (17rSTi-PrlLP LOCATION o ~ p  jt&-/ f F&~+.Ts 

REPLY REQUIRED BY 7- 7 - e  POTENTIAL IMPACT 
NOTICE 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

SCHEDULE 

NO IMPACT 
OTHER 

7 - c - 0 2 ~  
DATE 

INFORMATION TO CONTRACTOR 

a 



833 Parfet Street Lakewood, Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 

Specimen ID Mass/Unit Area 
( p d m ’ >  

TRM 1 (ErosionMatthg) 442.4 

NW86659 (Non-Woven G.T.) 286.7 
2.41487 (Non-Woven G.T.) 270.9 

NG0986659 won-Woven G.T.) Re-Test 258.9 

1.76780 (NOD-Woven G.T.) . 277.7 

TRM 2 (Erosion Matting) 454.4 
0 

2.41487 won-Woven G.T.) Re-Test 249.2 
-~ ~ 

Mr. Bruce Marshall 
Tetra Tech - RMC 
1900”s. Sunset Street, Suite I-F 
Longmont, CO 80501 

Mass/Unit Area 

13.1 
13.4 
8.5 
8.0 
7.6 
7.3 
8.2 

( O Z F )  

June 28,2005 

Specimen ID 

NGO986659 won-Woven G.T.) 
2.41487 won-Woven G.T.) 

NG0986659 (Non-Woven G.T.) Re-Test 
2.41487 won-Woven G.T.) Re-Test 

1.76780 (Non-Woven G.T.) 

RE: WETS-OLF Construction QA 
Project # 19-4886.002 .OO 

Puncture 

125.7 
121.9 
110.1 

L 123.9 
124.9 

(IbS) 

Dear Mr. Spitzer, 

i 

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Specimen ID Permittivity Permeability 
(WC-’) (calsec.) 

NG0986659 won-Woven G.T.) 2.13 0.38 
2.41487 won-Woven G.T.) 2.01 0.39 

NO86659 won-Woven G.T.) Re-Test 2.35 0.36 
2.41487 won-Woven G.T.) Re-Test 2.02 0.34 

Per your request, we have completed the analyses pertinent to the recent testing campaign 
relative to the above referenced project. The following is a table providing a summary of the 
various conformance testing. 

Flow Rate 

159 
150 
175 
151 

(gpdft.? 



Specimen ID I (U.S. standard sieve size) 
, NCX?!8665!, (‘Q:ri-V-’p\*en C: T.) 10O-lAO 

2.41487 (Non-Woven G.T.) 100-140 
NG0986659 (Non-Woven G.T.) Re-Test 70- 100 

DHL shipping had lost original samples shipped to Precision Labs for the Permeability and 
Apparent Opening Size. Therfore, it was neccessary to resubmit the samples. You will not be 
charged for any standards that were re-tested. 

(mm) 
2. t sc 
0.147 
0.165 

Should you have any questions or require additional information please, feel free to give us call. 

Sincerley, 

Sharon Roberts 
Geosynthetic Division Manager 
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SRlNIT AREA (EROSION MATTING) 
..,TM.,, 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATETESTED 
SAMPLE DESCRIPTION 

TRM 1 TRM 1 TRM 1 TRM 1 TRM 1 

1 2 3 4 5 

06-23-05 JTR 06-23-05 JTR 06-23-05 JTR 06-23-05 JlX 06-23-05 JTR 

MASSAJNK AREA DETERMINATIONS 
sample Lerrgth (in) 
Sample Width (in) 
Smple Area (anz) 
MasslUnit Area (gmslm2) 
Mass of Sample (gms) 

8.050 8.000 
4.000 4.050 

207.74 209.03 
421.7 388.5 
8.76 8.12 

8.100 8.050 
4.080 4.080 

213.21 211.90 
492.9 484.7 
10.51 10.27 

7.970 
4.020 

206.71 
424.3 

8.77 

Average MassNnit Area (5 Samples) (gmslmz) 
Average MassNnit Area (5 Samples) (orlyd') 

442.4 
13.1 

TRM 2 TRM 2 TRM 2 

3 

06-23-05 JTR 

TRM 2 lRM 2 ROLL NO. 
LOT fi0. 
SAMPLE NO. 1 2 
ROLL IOENTlF CATION 
DATE TESTED 06-2305 JTR 06-23-05 JTR . 
SAMPLE DESCRIPTION 

4 5 

06-23-05 JTR 06-23-05 JTR 

MASSNNIT AREA DETERMINATIONS 
sample Length (in) 7.930 * . 8.050 * 

Sample Width (ii) 4.000 4.1 10 
sample Area (an') 204.64 213.45 
Masdnit Area (gmslm') 387.5 498.5 
Mass of Sample @ms) 7.93 10.64 

8.000 7.980 
4 .Ooo 4.050 

206.45 208.51 
504.2 391.3 
10.41 8.16 

8.100 
4.070 

212.69 
490.4 
10.43 

Average MassAJnit Area (5 Samples) (gms/tv?) 
Average Masdunit Area (5 Samples) (0- 

L 454.4 
13.4 

Data entered by. 

FileNarne: 
0 DatacheckedW3Te 

06/23/2005 

ADVANCED TERRA TESTING, INC. 



MASSIUNIT_AREA (GEOTEXTILE) 
ASTM D 5261 

CLl'cN. T@bd T&l-&hri< 
LOCATION: R&y Flats ULF 

ROLL NO. NG0986659 
LOT NO. 
SAMPLE NO. 1 
ROLL IDENTIFICATION 
DATE TESTED 06-0405 SKL 
SAMPLE DESCRIPTION Non-Woven G.T. 

MASSNNIT AREA DETERMINATIONS 
Sample Length (in) 7.990 
Sample Width (in) 4.030 
Sample Area (an3 207.74 
MassNnit Area ( g m d d )  327.8 
Mass of Sampte (gms) 6.81 

Average MasYUnit Area (5 Samples) (gmsln?) 
Average MassNnit Area (5 Samples) (OH) 

NG0986659 

2 

06-09-05 SKL 
Non-Woven G.T. 

8.010 
3.990 

206.19 
260.4 
5.37 

JOB NG: 261 i-11 
PROJECT: 
NG0986659 Nag86659 NG0986659 

3 4 5 

064405SKL 060405SKL 06-0945SKL 
Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

7.980 8.060 8.020 
4.020 4.060 4.040 
206.96 21 1.12 209.04 
252.7 333.5 259.3 
5.23 7.04 5.42 

286.7 
8.5 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 

2.41487 

1 2 3 

2.4 1487 2.41487 

06-0905SKL . 06-09-05SKL 061)9-05SKL 06- 

2.41487 2.41487 

4 

905SIv 06-0405sKL 
SAMPLE DESCRIPTION Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

WSWUNIT AREA DETERMINATIONS 
sample Lengttr (in) 8.010 8.010 7.990 8.010 7.980 
Sample Width (ii) 3.960 4.010 3.980 3.970 3.960 

MassNnit Area @ms/mz) 265.8 246.1 263.2 289.5 289.9 
Mass of Sample @ms) 5.44 5.10 5.40 5.94 5.91 

Sample Area (cm') 204.64 207.23 205.16 205.16 203.88 

-b' 

Average Masdunit Area (5 Samples) (gmsln?) 
Average MassNnit Area (5 Samples) (oz/y@) 

L 

Data entered by 

FileName: 
Datadleckedby SmQ 

SR Date: 
Date: bt4,&5F 
TWANG24 

270.9 
8.0 

06/09/2005 

ADVANCED TERRA TESTING, INC. 



~Utl.(b':Tetra Tech-KnAC . 
LOCATION: Rocky Flats ULF 

ROLL NO. NG(N86659 
DATE SAMPLED 06-14-05 RW 
SAMPLE NO. 1 
ROLL IDENTIFICATION Re-TeSt 
DATE TESTED 06-1 6-05 JTR 
SAMPLE DESCRIPTION Non-Woven G.T. 

JOB NO.: 2617-1 1 
PROJECT: 

NGO986659 NGO986659 NG0986659 
06-14-05 RW 06-14-05 RW 06-14-05 RW 

2 3 4 
Re-Test Re-Test Re-Test 

06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 
Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

NlASSlllNIT AREA DETERMINATIONS 
Sample Length (in) 7.980 8.000 7.970 7.980 
Sample Width (in) 4.000 3.980 4.000 3.970 
Sample Area (an') 205.94 205.42 205.68 204.39 
MasslUnit Area (gms/m2) 278.2 257.5 256.7 246.6 
Mass of Sample (gms) 5.73 5.29 5.28 5.04 

Average Masanit  Area (5 Samples) (gms/m') 
Average MasslUnit &ea (5 Samples) (ozlydt) 

258.9 
7.6 

NG0986659 
06-14-05 RW 

5 
Re-Test 

06-16-05 JTR 
Non-Woven G.T. 

8.000 
. 4.000 

206.45 
255.3 
5.27 

ROLL NO. 2.41487 2.41487 2.41487 2.41487 2.41487 
06-14-05 RW 06-14-05 RW 06-14-05 RW 06-14-05 RW 06-14-05 RW 

ROLL IDENTIFICATION Re-Test &Test Re-Test ReTest Re-Test 
DATE TESTED 06-16-05JTR 06-16-05.lTR 06-16-05JTR 06-16-05JTR 06-16-05Jl-R 
SAMPLE DESCRIPTION NowWoven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

.D*TEsAMPLED SAMPLE NO. I 2 3 4 5 

MASSRINIT AREA DETERMlNATlONS 
sample Length cw 7:m 8.*000 8.000 7.970 8.000 
Sample Width (in) 3.990 3.980 3.970 4.000 4 .Ooo 
Sample Area (d) 205.68 205.42 204.90 205.68 206.45 

Mass of Sample (gms) 5.08 4.69 5.00 5.21 5.64 
MasslUnit Area (gmdd) 247.0 228.3 244.0 253.3 2732 

Average MassNnit Area (5 Samples) (gms/W) 
Average MasslUnit Area (5 Samples) (m 

Data entered bv: 0 Datacheckedby~';rp 
FileName: 

249.2 
7.3 

06/16/2005 

ADVANCED TERRA TESTING, INC. 



MASWUNIT AREA (GEOTEXTILE) 
ASTM D 5261 

;ZEN?: T& Tech-RhlC 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 
SAMPLE DESCRIPTION 

1.76780 1.76780 

1 2 

06-24-05 JTR 06-24-05 JTR 

MASSRINIT AREA DETERMINATIONS 
Sample Length (in) 7.990 7.990 
Sample Width (in) 4.000 4.000 

Mass of Sample (gms) 5.19 5.58 

Sample Area (an') 206.19 206.19 
Madunit Area (gms/mz) 251.7 270.6 

Average MassAJnit Area (5 Samples) (gmsld) 
Average Masdnit Area (5 Samples) (m 

SR Date: 
Date: S/*bS- 

Data entered by: 
Data checked by= 
FileName: lTh4A1767 

308 N0.:2617-11 

1.76780 1.76780 

3 4 

06-24-05JTR 06-24-05.rlR 

7.960 7.950 
3.980 3.990 
204.39 204.65 
292.1 270.7 
5.97 5.54 

1.76780 

5 

06-24-05 JTR 

7.960 
4 -000 
205.42 
303.3 
6.23 

277.7 
8.2 

06/24/2005 

ADVANCED TERRA TESTING, INC. 

a 
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Precision Geosynthetic Laboratories 

June 17,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: W E T S  OM Construction QA 2617-11 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Nonwoven Geotextile sample(s) 
received June 16,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

I. 
6y accepting Ute data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced excppt in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the ysical records of each job for 2 years since the receipt of the 

good seam samp/es am disposecl after 2 weeks and conformance samples are disposed 
Mer 1 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further sewice, please do not hesitate to call at 
800-5224599. 

samples and keep the elecbonic P le for 7 years. Failed seam samples am kept for 7 yean; 

6 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

I Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G050522) 

Cora 6.-Queja 
vice President 

1160 North Gilbert Street, Anaheim, C k  92801, TeY 714-520-9631, Fax#714-520-9637 
D#2~Record ins l  



P Precision Geosynthetic Laboratories 

CLIENT. AdVANCED TERRA TESTING INC. 
PROJECT: RFETS ON Construction QA 261 7-17 

MRlFlCATlON OF MATERIAL PROPERTIES 
(PGL Job No. GO50522) 

MATERIAL DESCRIPTION: Nonwoven Geotextile 

SAMPLEG) SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: June 16,2005 DATE REPORTED: June 17,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R#NG0986659 09319 
R#24 1487 09320 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 

ASTM 04491 Permeability/Pennittivity 
ASTM 04751 Apparent Opening Size 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2'C (71.6 2 3.6% and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test ~ u l t s  are summa'rized in Table@) 1 8 2. The units in which the data are reported are 
included orl these tables. 
A- 

t t 
-I 

I -** - .. 
hKaria Espitia 

Quality Assurance 

L - -  
I 
I 

Cora 6. Queja 
V i  President 

1160 North Gilbert Street, Anaheim, CA 92801, TeY 714-520-9631, Fax#714-520-9637 
M = t c 2 o o o R d 8 1  



TABLE IT 
,- 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: RFETS Olf Construction QA 261741 

Date Received: 6/16/2006 
Date Reported: 6l1712005 

Cllent Sample ID: R#NQ0986659 

QC'd By: flc. 
PGL Job No.: 0060522 

PGL Control No.: 9319 

ASTM 04491 
Constant Head 

Materlal Deschptlon: Non-woven Oeotextlle 

I 2 
METHOD DESCRIPTION 

ASTM 04751 

ASTM 04751 

1j;;;::i:;:;:;:;:::1 Permittivity (sec.") . . . . . . .  . . . . . . .  
S 

Pe 

Apparent Opening Size (US. atandard sieve size) 

. . . . . . . .  . . . . . . . . .  .:.:.;.:p,:::;:: . . . .  . . . . . . . .  

. . . . . .  . , ,  . . , . .  
:.:.:+JlA::;; . . .  . . . . . . . . .  

. . . . . . . . .  
:::g.gq . . .  2 I: 

I -  

MD - MACHINE D/RECT/ON 



TABLE 2. - 
CLIENT: Advanced Tern Tenting 

PROJECT RFETS 011 Constructlon QA 2017-11 

Oate Recelved: 6/18/2006 
Date Reported: 8/17/2006 QC'd By: MF:. 

PGL Job No.: GO60622 Client Sample I D  R#241487 
PGL Control No.: 9320 Material Description: Non-woven Qeotextlle 

SPECIMENS 



Precision Geosynthetic Laboratories 

June 23,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Stmet 
Lakewood. CO 8021 5 

Dear Ms. Roberts: RE: ROC& Flab ULF - Proi #2677-71 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Nonwoven Geotextile sample(s) 
received June 21,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and resuits represented on this report, Client agrees to limit the liability of 
Precision Geosyntfietic Laboratories from Clint and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless P d s h  Geosynthetk Laboratories from and against all liability 
in excess of the aforementioned limit 

The test data and all assodated project information shall be held in confidence, not to be 
repmduced except in full and disclosed to other parties with the authorization of the dient 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples am kept for 7 years; 
good seam samples am dkposed after 2 weeks and conformance samples am disposed 
after 9 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service. please do not hesitate to call at 
800-522-4599. 

, 

L 

Sincerely, 

PRECISION GEOSYNTHETIC lABORATORlES 

&A- 
I Maria Espitia 

Quality Assurance 

Enclosure: (Job No. 6050544) 

V i  President 

1160 North Gilbert Street., Anaheim, CA 92801, Tern 714-520-9631, Fax#714-620-9637 
OCfnOOORecord;lF2B1 



P Precision Geosynthetic Laboratories 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Rocky Flats ULf - Pmj # 2617-1 7 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6050544) 

MATERIAL DESCRIPTION: Nonwoven Geotextile 

SAMPLES) SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: June 21,2005 DATE REPORTED: June 23,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

R##24 1 487 
R#NG0986659 

TESTS REQUIRED: 

TEST METHOD 

PRECISION CONTROL NUMBER 

09394 
09395 

DESCRIPTION 

ASTM 04491 PermeabiIilPermitvity 
ASTM 04751 Apparent Opening Size 

TEST CONDITIONS The samples were conditioned for a minimum one hour in the laboratory 
at 22 5 2OC (71,6 2 36°F) and at 60 2 10% relative humidity prior to test 

TEST RESULTS 

.The test results*are summarized in Table(s) 1 8 2. The units in which the data are reported are 
included on these tables. 

PRECISION GEOSYNTHETlC LABORATORIES 

Maria Espitia 
Quality Assurance 

___---- 
Cora 8. Queja 
Vice President 

1160 North Gilbert Street, Anaheim; CA 92801, TeU 714-620-9631, Fax#714-520-9637 
~ ~ R e c o r d g z B l  



Date Received: 6/21/05 
Date ReDOrted: 0123/05 

.. 

0 
TABLE 1. - 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: ROCKY FLATS ULF Pro] #2617-1 1 

QC'd By: 
PGL Job No.: 

a 
W L  

Q05054d Client Sample ID: R#241487 PGL Control No.: 9394 
Material Description: Non-woven Geotextlle 

SPECIMENS 

. . . . , . .  ' * ,  . . . . . . . . .  , . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . , I . .  . . . . 

1 2 3 4 5 6 7 8 9 

METHOD DESCRIPTION . . . . . . . . . .  
ASfM D4491 
Constant Head 

ASTM D4751 Apparent Opening Sire (US. standard sieve size) 

M n  - MACHINE DIRECTION 



TABLE 2. - 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: ROCKY FLATS ULF Pmj #2617-11 

Date Received: 6/21/05 
Date Reported: 6/23/01 

QC'd By: ' ' . '- L 

-. . 
POL Job No.: GOSOW; 

Client Sample ID: R#NG0086669 PGL Control No.: 9395 
Material Description: Non-woven Geotextlle 

SPECIMENS 

ASTMD4751 App 

e 
Praelden Geosvnthetic Laboratorlee 

- ;m::: - 
, . . . . .  . . . . . .  
::2$4::, 

. . . . .  I ;:o;a$:;: 

;?#;l; 

. . . . .  

. . . . . .  

. . . . . .  . . . . .  . . . . . .  
:Nl?l::: 

. . . . .  . . . . . .  
0;jrae;: 



ENGINEERING CHANGE REQUEST 

@ PROJECT Cover Original Landfill ECR NO- 10 
JOB NUMBER TO1 13090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 7/7/2005 
- REPLY DATE 7/8/2005 

TO Randy Thompson COMPANY Earth-T& 
SUBJECT East Drainage ChannelAccess Rd. LOCATION Rocky Flats OLF 
DRAWING NO. 51788408 SPEC. NO. 

To install the east drainage channel at the OLF. a portion of the existing Buffer Zone access road 
will be relocated around the channel to the east This relocation will require filling approximately 
m e e t  of the SID. The PBA projet$ boundary extends approximately 100-feet to the east. 
KH Ecology has approved the road relocation. 

REPLY REQUIRED BY 7/8/2005 POTENTIAL IMPACT 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
NOTICE 
- SCHEDULE 

X MATERIAL 

X OTHER wetlands 

RECEIVED BY X LABOR 

NO IMPACT 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

Because this road relocation is outside the scope of work of the Original Landfill Accelerated Action 
Design, and there is no change to said design, a DM signature is not applicable. 

DATE 



Keating, Michael 

From: 

cc: 
Subject: 

Carl Spreng [cspreng@smtpgate.dphe.state.co.us] 
Monday, July 11,2005 12:02 PM 
Randy.Thornpson@earthtech.com; Scott.PowelI@earthtech.corn; 
Moritz.Vera@epamail.epa.gov; John.Rahe@mfgenv.com; Birk, Bob; Keating, Michael; 
Spreng, Carl 
nng-a-qui@burnsrncd.com; Ward, David; McQueary, Steven; Larry.bruskin@state.co.us 
Re: ECR-010.xls 

Mike: 

This change request does not seem to affect the design of the landfill 
itself. We "verbally" approved the request with this email and will 
sign off at this week's OLF Progress Meeting. 

Carl 

>>> "Keating, Michael" <Michael.Keating@rfets.gov> 07/07/05 04:13PM 

Please review. We need to relocate this access road prior to 
constructing the east channel at the OLF to allow access into the South 
Buffer Zone. We want to start this work on Monday. NOTE: The access road 
is not part of the design. 

>>> 

1 



ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill ECR NO. 01 1 
JOB NUMBER TO113090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 7/26/2005 

REPLY DATE 7/27/2005 

TO Randy Thompson COMPANY Earth -Tec h 
SUBJECT Diversion berm heiaht LOCATION Rockv Fiats OLF " _ _  
DRAWING NO. 51788-012A, Detail 1 SPEC.NO. N/A 

CHANGE REQUESTED 
The height of each diversion berm has been specified in the drawings to be 3 feet as measured from the 
top-ofcover to the top-of-berm. Because of the 18% grade on the cover, this results in a 2-foot Vditch 
depth on the uphill side of the berm. However, the required Vditch depth was determined in the Design 
Analysis to be a minimum of 3 feet deep. Constructing a berm large enough to hold 3 feet of depth on the 
uphill side of an 18% grade would require it to be 4.5 feet high and would more than double the volume of 
material required. In addition, there are areas where the diversion berms must be "field fit". Please clarify 
acceptable slopes in these areas. 

NOTICE 
X SCHEDULE 

REPLY REQUIRED BY 7/29/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 
As discussed in the attached analysis, it is acceptable to construct the diversion berms in accordance with 
Drawing 12A so long as the slope is between 2-5%. Constructing the diversion berms with a slope of 2% 
allows for 4 inches (0.33 feet) of freeboard. If future settling occurs and the slopes are decreased, the 
diversion berms still have the capacity to handle the 1000-year 24-hour storm event Beyond a 5% slope, 
the freeboard capacity increases but the proposed temporary erosion control (NAG Cl25) is not sufficient. 

The Design Team recommends that during the monitoring and maintenance period at the Orignal Landfill, 
all diversion berms be inspected for evidence settlement or sloughing which would affect the freeboard 

d2fbf 
DAF//,/&5-- 



ENGINEERING CHANGE REQUEST 01 1 
(REVISION 1) 

DIVERSION BERM CONSTRUCTION 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ACCELERATED ACTION DESIGN FOR THE ORIGINAL LANDFILL 

AUGUST 11,2005 

Prepared by: 

Earth Tech, Inc. 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 11 

(303) 694-6660 

This calculation was performed by Earth Tech, Inc. Although each sheet composing this calculation may or 
may not be initialed, it has nonetheless been reviewed and checked. 

SP Date: 8/11/05 

RT Date: 8/11/05 



.i -0 ~WTF.?SEMM.W.~ :ro c ~ ~ c r u v  

5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 I 1  

Project: WETS - Original Landfill Accelerated Action 

Diversion Berm Slope 

1.3% 

Project No. 57378.6040 

Flow Depth Erosion 
(1000 Year) 

1.98 feet Stable-Assumed since slope 
. is less than 2% 

Subject: Landfill Enpineering - ECR-01 1 

By: RA ’ Date: 8/11/05 Chk By: SP Date: 8/11/05 App By: RT Date : 8/1 1/05 

Sheet I 

Date: 4 1 112 

1.0 INTRODUCTION 

Engineering change request (ECR) 01 1 discusses the height of the Original Landfill diversion berms. Surface 
water calculations in Appendix D of the Final Design specify a diversion berm flow depth of 3 feet based on a 
peak flow-depth of 1.67 feet and one foot of freeboard. Design drawing 12A shows the berm height at 3 feet 
which, due to the 18% grade of the cover, results in a channel depth of 2 feet. A 2-foot channel depth will 
therefore have 0.33 feet or 4 inches of freeboard. ECR-011 requests clarification as to whether the berms should 
be built in accordance with Design Drawing 12A or heightened. 

In ideal conditions, 4 inches of freeboard is acceptable assuming the diversion berms are placed at 2%. Due to 
potential settlement and “field fitting” of the diversion berms, the slopes will vary. To determine if 4 inches of 
freeboard is acceptable assuming varying slopes, a sensitivity analysis was conducted using varying diversion 
berm flow line slopes. 

2.0 DIVERSION BERM FREEBOARD SENSITIVITY ANALYSIS . > 

To conduct the sensitivity analysis, the SEDCAD models from Appendix D of the Final Design were modified 
adjusting the slope input. Flatter slopes will slow down the flow and result in a greater flow depth. Stee 
slopes will result in lesser flow depths but greater erosion. Therefore, the maximum flow depth was determined 
with the use of NAG software similar to Appendix D. For conservative purposes, the model from the diversion 
berm with the greatest peak flow (the east diversion berms) was used. The SEDCAD and NAG results are 
attached and summarized in the table below: 

2.0% I 1.79 feet I Stable-See Appendix D 
5.0% I 1.44 feet I Stable 

The results show that the freeboard and erosion control is sufficient as shown in Drawing 12A so long as the 
slopes of the diversion berms are between 1.3% and 5.0%. Any areas where the berms need to be “field fit” shall 
not be greater than 5.0% or less than 2.0% to allow for freeboard. 

3.0 SETTLING 

The sensitivity analysis shows that a freeboard based on the 1,000 year event of 4 inches is sufficient so long as 
the diversion berms are placed at 1.3-5%. To further evaluate the freeboard capacity, potential settling of the 
cover system was analyzed which may modify the diversion berm slopes. Settlement rates from Appendix B of 
the Final Design were used and for purposes of this analysis, points B and E from appendix B were used since 

is assumed to be 200 feet and for purposes of this calculation, the slope is assumed to be 2% (slope of a divers’ 
they are closest to following the line of a diversion berm (see attached figure). The distance between these poi e 
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berm). Total settlement for points B and E was calculated in Appendix C (Table B-5) at 2.54 and 1.34 feet 
respectively. The following revised slopes were calculated based on total and differential settlement. 

I Settlement I Revised SloDe I 
I Total (both B and E settling) I 1.4% I 

Differential (B only settling) 
Differential (E only settling) 

I 0.73% I 2.7% 

These revised slopes are acceptable for the following reason: 

The diversion berms were sized based on the flow depth that will occur towards the end of the diversion berm 
flow length or when the entire watershed is contributing. This means that the flow depth upstream would be less 
since less of the watershed is contributing (see attached figure). The critical revised slope calculated is 0.73% 
since it is outside the 1.3-5% range determined above. This slope was calculated based on settlement between 
points B and E which are within the limit of waste and are located in the upstream portion of the diversion berm 
where the flow depth requirement is less. Points B and E were used because there is borehole data available to 
support a more detailed differential settlement evaluation. Assuming this differential settlement occurs and the 
slope changes to 0.73% between points B and E (this represent maximum settlement at point B and ZERO 
settlement at point E), the watershed that feeds the diversion berm is 1.0 acres. As shown in the attached 
SEDCAD reports, the resultant flow depth for a 1 -acre watershed from the 1,000-year 24-hour event is 1.85 feet 
and therefore the design flow depth is sufficient. 

All diversion berms terminate outside the limit of waste where the differential settlement will not be as extreme as 
areas within the limit of waste. To evaluate this, use the settlement at point E which is a typical point near the 
edge of the waste and a diversion berm termination point (see attached figure). The distance between these points 
is 320 feet but assume 200 feet for conservative purposes. If point E settles 1.34 feet, and the termination point of 
the diversion berm does not, the resulting slope is 1.33% or within the acceptable range. 

3.1 CONCLUSIONS 

The diversion berm flow depth shown on Drawing 12A is acceptable for installation so long as the diversion 
berms are placed between 2% and 5%. In the long term, slopes can be reduced due to differential settling and still 
have sufficient freeboard to handle the 1,000-year storm event. However, monitoring for differential settlement 
resulting in unacceptable diversion berm slopes must be included in the monitoring and maintenance plan. 
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Structure Detail: 

Stability Stability 
Class D w/o Class D w/ 
Freeboard Freebosrd 

Design Dixharge: 19.46 ds 
Depth: 1.33 ft 1.35 ft 

Top width: 11.46 R 11.64 f t  

Structure #I (vegetated Channel] 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
I 

qpadty capadty 
Class B w/o Class 8 WJ 
Freeboard Freeboard 

19.46 ds 
I 1.98 RJ 2.00 ft 
16.99 f t  17.17 ft 

I I . -, , 
1.3 0, B I  0.02 I 5.0 3.0: 1 5.6:l 

Velodty: 2.55 fps 

X-Section Area: 7.64 4 ft 
Hydraulk Radius: 0.649 

Vegetated Channel Results: 

~~ 

1.16 fps 

16.79 sq ft 
0.962 

Froude Numb!% 0.55 

Roughness Coefficient: 0.0500 

~ 

0.21 

0.1427 

. 

Filename: East 4 berms no &.sd Printed 07-29-2005 
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Class 0 w/o Class D w/ 
Fl&JWrd Frrebowd 

Design Discharge: 19.46 ds 

S&ucture #I (Vegetated Channel) 

aasS B w/o ClassBw/ 
Feeboard Freeboard 

19.46 dr 

Triangular Vegetated Channel Inputs: 

Depth: 1.22 ft 1.43 ft 

Material: Grass mixture 

~~- 2.00 ft 

Freeboard Freeboard 
Depth(ft) YoofDepth Mult w, x 

Left Right 

Ratio 
sidedope sideslope Slope(%) 

Top Width: 10.47 f t  12.27 ft 
Velocity: 3.06 fps 

X-Section Area: 6.37 sq ft 
Hydraulic Radius: 0.593 
Froude Nume:  0.69 

Roughness Coefficient: 0.0486 

I 
. '  

3.0: 1 5.6 1 2.0 0, B I  0.21 5.0 

15.37 ft 17.17 ft 
1.42 fps 

13.73 sq ft 
0.870 
0.26 

0.1354 

Vegetated Channel Results: 
StaMli i  Stability I Capacity 

Filename: East 4 berms no sed.scll Printed 07-29-2005 
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Triangular Vegetated Channel Inputs: 

stability Stability 

D w/o a s  D w/ 
Freeboard Freeboard 

Design Dkct~arge: 19.46 ck 
Depth: 1.00 ft 1.56 ft 

Top Width: 8.63 ft 13.44 ft 
Velocity: 4.50 f p ~  

- X-Section-: 4.33 sq ft 

Material: Grass mixture 

capacity Qpadtv 

a s  B w/ 
Freeboard Freeboard 

class 0 w/o 

19.46 ds 
ii7FiE-l 2.00 ft 
12.40 ft 17.22 ft 
2.18 fp  

8.94 sq ft 

Freeboard umitjng Freeboard Freeboard 
Multx I " 7 3  1 

Oepth(ft1 %ofDepth W) 

Right 

Ratio 
Sidedope Sidedope Slope (YO) - 

Hydraulic Radius: 0.488 

I 5.0 D, 61 0.56 I 5.0 3.0:l 5.6:l 

0.702 

Vegetated Channel Results: 

Roughnea coeffkient: 0.0458. 
~ 

0.1209 1 

5 

Filename: East 4 berms no sed.scA Printed 07-29-2005 



BEN0 RESULTS 

I I 1 

LINER RESULTS Not to Scale 



SEDCAD 4 for Windows 
Pn.rrrinht 3OOa P i d i  I Cmu.rrh 

3.0:l 5.6: 1 0.7 D, B j  0.15 

\Ooo-\ IERe B - H o U f  
S - T O R f l  1 

E V E q  

y" 
Structure Detail: 1.0 ACQG \./~I-E 

Structure #I (Veqetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

5.0 
I Freeboard 1 Limiting 

Sideslope Sidedope Slope ( O h )  Velocity 
Left Right Retardance 1 Freeboard Freeboard 

Classes i Depth (ft) Yoof Depth 1 Ratio Ratio 

Velocity: 1.37 fps 

X-Section Area: 5.70 sq ft 
Hydraulic Radius: 0.561 

0.53 fps 

14.65 sq ft 

0.899 

Vegetated Channel Results: 

I Stability Stability 1 Capaaty Capacity 

Roughness Coefficient: 0.0632 

Class D w/o aass D w/ Class B w/o Class 8 w/ 
Freeboard Freeboard 1 Freeboard Freebird 

0.2230 

I m i o n  Discharoe: 7.79 cfs I 7.79 d s  I 
Depth: 1.15 ft 1.30 ft I ]rn 2.00 ft 

TOP Width: 9.90 ft 11.19 ft 1 15.88 ft 17.17 ft 

Filename: ECRl1 Revisesul Printed 08-1 1-2005 
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ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill ECR NO. 012 
JOB NUMBER TO113090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 8/11/2005 

REPLY DATE 8/19/2005 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Seep under diversion berm 3 LOCATION Rocky Flats OLF 
DRAWNG NO. 51 788-01 1 SPEC. NO. 

CHANGE REQUESTED 
A seep has developed in the footprint of diversion berm 3. Please advise a drain design. 

REPLY REQUIRED BY 8/12/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

~ ONTRACT EP SIGNATURE &@-- 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
X LABOR 
X MATERIAL 
- NO IMPACT 
- OTHER 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

The seep underneath diversion berm 3 may undermine the integrity of the berm, so the water 
must be drained away from the berm. Because of the seep's proximity to the buttress, the 
design team recommends draining the water into the buttress drain rock layer, which is 
designed to handle subsurface flows. Please see the attached design for a T-shaped trench 
partially filled with 6" riprap wrapped in geotextile to capture the water from the seep and 
drain it into the buttress drain rock. A plan view of the T-trench drain is presented in Drawing 
9 (Issue 2). A cross-section detail of the trench is presented in Detail 5 on Drawing 12A (Issue 

During construction, conduct an as-built survey of A) the extent of the wet spot prior to trench 
excavation, B) the trench end points and intersections, C) the bottom-of-trench elevations 




